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REPORT 

OF  THE 

SECRETARY  OF  AGRICULTURE 


Mr.  President: 

In  presenting  my  Tenth  Annual  Report  of  the  work  of  the  Depart- 
ment of  Agriculture,  the  position  of  tne  producer  from  the  soil  in  the 
development  of  our  country  is  indicated. 

It  will  be  seen  that  he  is  making  progress  in  the  sciences  and  arts 
of  agriculture;  that  the  researches  of  the  Department  and  of  the 
experiment  stations  are  enabling  him  to  meet  tne  requirements  of  a 
growing  population  for  larger  quantities  of  field  products;  that  the 
time  of  the  n/an  and  the  yield  of  the  acre  become  more  responsive  as 
more  imperative  demands  are  made  upon  them;  that  our  research 
extends  to  all  the  States  and  Territories  and  to  our  island  possessions; 
that  every  feature  of  interest  in  soils,  plants,  and  animals  has  due 
attention;  that  explorations  during  the  past  year  in  extreme  northern 
latitudes  of  Europe  and  Asia  have  resulted  in  accessions  of  plants 
suitable  to  our  dry  regions  that  promise  to  help  in  bringing  them  into 
profitable  production. 

The  laws  made  by  Congress  at  its  last  session  to  be  put  into  execution 
by  the  Department  have  required  and  have  received  special  attention. 
The  meat  law  is  being  enforced  with  but  little  friction.  At  this  time 
inspection  is  made  in  about  1,(X)0  houses,  and  about  1,300  experts  have 
been  added  to  the  inspection  force  of  the  Bureau  of  Animal  Industry. 

Rules  have  been  msuie,  as  required  by  Congress,  for  the  execution  of 
the  pure-food  law,  and  hearings  are  being  given  to  parties  interested. 
The  law  regarding  the  extermination  of  the  cattle  fever  tick  {Boophi- 
lus  anniUatits)  of  the  Southern  States  is  being  put  in  force  and  good 
results  are  following.  Progress  is  being  made  in  dealing  with  the 
gipsy  and  brown-tailmoths  m  New  England,  imported  parasites  being 
successfully  established.  A  beginning  has  been  made  m  determining 
correct  rules  for  grading  grain  and  acquiring  facts  regarding  methods 
of  handling  it  in  its  movement  toward  the  market. 

The  law  providing  for  the  humane  treatment  of  live  stock  in  transit 
is  receiving  careful  consideration,  and  violations  will  be  reported  to 
the  Department  of  Justice. 

REVIEW   OF  PRODUCTION. 
NATIONAL   DEPENDENCE   OK   AGRICULTURE. 

Exx>nomic  revolution  in  the  art  and  science  of  agriculture,  which 
became  noticeable  in  this  country  half  a  dozen  years  ago,  has  continued 
during  1906,  with  tremendous  eflfect  upon  the  nation's  prosperity. 

Crops  so  large  as  to  be  beyond  any  rational  comprehension  have 
strained  the  freight-carrying  ability  of  railroads.  Directly  and 
indirectly  the  farmer  has  set  up  a  demand  for  iron  and  steel  that  has 
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exceeded  the  productive  power  of  the  chief  producer  among  natio 
His  contribution  to  the  supply  of  loan  capital  has  been  beyond  cal 
lation  and  recalls  the  fact  that  the  depression  in  the  loan  and  invc 
ment  market  of  1903  was  cleared  away  by  the  following  crop. 

Meanwhile  the  farmer  has  been  a  generous  consumer,  and  has  gi^ 
powerful  support  to  the  market  of  the  industrial  producer,  to 
trade  of  the  merchant,  and  to  the  wages  of  the  workingman. 

The  farmer  has  become  aware  of  the  importance  or  the  place  t 
he  occupies  in  the  Republic,  and  in  the  pride  of  his  occupation  h' 
ready  to  offer  this  yearly  account  of  himself  to  the  people. 

Preliminary  crop  estimates,  subject  to  modification,  must  be  usee 
the  following  review  of  the  year's  farm  production,  in  advance  of 
final  estimates  of  the  Department,  to  be  made  a  little  later.  The  e 
mate  of  total  agricultural  wealth  production  has  been  continued  f  i 
previous  years  and  is  again  presented  as  an  indication  of  the  finan 
results  of  the  year's  operations.  All  attempts  in  the  past,  by  subtn 
ing  from  this  grand  total  of  value  such  products  as  are  used  wholly 
in  part  in  the  making  of  other  farm  products  in  order  that  the  farm 
net. wealth  production  might  be  ascertained,  have  givenrno  indical 
of  what  that  net  production  was,  and  have  only  obscured  the  matt< 

TOTAL  WEALTH   PRODUCED. 

Taken  at  that  point  in  production  at  which  they  acquire  commer 
value,  the  farm  products  of  the  year,  estimated  for  every  detail  | 
sented  by  the  census,  have  a  farm  value  of  $6,794,000,000.  Thi 
^85,000,000  above  the  value  of  1905,  $635,000,000  above  1^ 
$877,000,000  above  1903,  and  $2,077,000,000  above  the  census 
1899. 

The  value  of  the  farm  products  of  1906  was  8  per  cent  greater  t 
that  of  1905,  10  per  cent  over  1904,  15  per  cent  over  1903,  and  44 
cent  over  1899. 

A  simple  series  of  index  numbers  is  readily  constructed,  which  sh< 
the  progressive  movement  of  wealth  production  by  the  farmer, 
value  of  the  products  of  1899  being  taken  at  100,  the  value  for  1 
stands  at  125,  for  1904  at  131,  for  1905  at  134,  and  for  1906  at  144 

GAINS   AND   LOSSES. 

Analysis  into  items  of  the  grand  total  of  wealth  produced  disco> 
that  most  of  the  increase  over  1905  is  due  to  horses  and  meat  anini 
and  this  is  so  partly  because  of  the  Department's  much  increased  ( 
mate  of  the  number  of  these  animals  last  January,  and  more  lar^ 
•"'>cause  of  higher  p  'ces  than  a  year  ago. 

T*he  price  of  milk    ^n  higher  than  in  1905,  but  the  value  thus  gai 

,    "'»«lth  T>r^/^ir.^      VMS  perhaps  more  than  offset  by  the  lower  pr 

^'^        >•  ^-    ^*ise  of  poultry,  the  gain  in  live  and  dres 

..  *.^i^  ■   •  ..    ^ciianced  by  the  reduced  egg  value,  since 

y^'^^n  ic    -  •        eggs,  as  ascertained  by  this  Department,  decli 

tn  1^      •>--   *    •'    ing  1905  to  17  cents  during  1906. 

vbi_j;ral  balance  of  gain  against  loss  in  value,  in  o 
ne  crops  of  1905,  have  made  substantial  but  not  la 
•»-^>^,000,000;  so  '^at  the  previous  foremost  year  in  vj 
jL  piv,Jn'^>  -^    is  pv^op'        >y  1906  in  both  crops  and  animal  pi 

'cts,  *>"'^     •  -    uiS  '  "         "v^.iie  the  leading  one  in  value  of  fj 
-^«   ^  ^.    ii'a^  .^-  country  by  $485,000,000  over  1905. 


t  , 


VKJ\.' 


,  #*4%i 


OF   THE   SECRETARY   OF   AGRICULTURE.  11 

ains  over  1905,  two  short  crops  are  conspicuoiia; 
ain  of  perhaps  $80,000,000  in  value,  and  the  oat 
a  gain  of  possiblv  $14,000,000,     Barley  and  cotton- 

a  gain  of  *10;000,l)00;  beet  sugar,  $7,000,000; 
or  more;  and  hops,  $1,000,000. 
Bins    are  the   losses  of    three  abundant  cropa — 
yv  leas,  for  wheat,  and  $10,000,000  each  for  corn 

loss  on  rye  and  cane  sugar  may  be  about  half  a 
,  if  anything.     The  net  decline  for  all  cereals  may 

ins  and  losses  in  value,  as  well  as  others  not  men- 
ngly  uncertain,  and  are  to  be  regarded  only  as 
ral  conclusion. 

CHIEF  CROPS. 

n^hile  the  value  of  all  cereals  dropped  about 
be  total  of  1905,  and  alwut  $12,000,000  below  the 
mlrer  of  bushels  for  190fi,  which  was  4.688,000,000, 
ihels  above  the  yield  of  1905, 570,000,()00  above  the 
35,000,000  bushels  above  the  yield  of  1903. 
'  far  the  most  valuable  crop,  and  the  figure  that  it 
■  is  $1,100,000,000  for  2,881,000,000  bushels— per- 
,he  value  of  the  next  largest  crop,  that  of  1905. 
>,  fiber  and  seed  combined,  follows  corn  in  order  of 

only  three-fifths  of  the  value  of  the  corn  crop.  No 
it  be  regarded  as  indicating  what  the  Department's 
on-fiber  production  is  to  be.     Upon  the  basisof  the 

expectation  of  a  crop,  it  should  be  worth  to  the 
,000,000.     In  Texas  alone  the  cotton  crop  is  greater 

India  and  nearly  three  times  that  of  Egypt,  and  it 
in  as  the  crop  of  the  world,  outside  of  the  United 

gypt., 

t  receives  small  popular  attention,  and  yet  it  is  the 
if  cotton  seed  is  included  in  the  cotton  crop,  and 
hes  $600,000,000  for  a  product  that  is  short  by  per- 

urth  crop  in  order  of  value  is  wheat,  which  this 
over  $450,000,000,  a  value  that  has  been  exceeded 
It  in  quantity  this  year".s  crop,  with  its  740,000,000 
)0,000  bushels  below  the  largest  crop  grown— that 

of  oats,  on  account  of  unfavorable  weather,  has 
ual  amount,  but  its  value  will  be  perhaps  not  far 
,  or  about  the  same  as  for  1906,  tmd  not  nnich 
nine  reached,  in  1902. 

I  a  probable  crop  of  fully  300.00i,i,000  bushels 
,  to  their  highest  production,  which  was  in  1904; 
$150,000,000,  rests  upon  a  rather  low  average  per 

exceeded  in  other  years. 

h  among  the  crops  in  order  of  value  is  barlev,  a 
ed  21  per  cent  in  production  in  seven  years.     The 

grown  this  year  may  be  worth  $65,000,000,  both 

being  much  more  than  for  the  highest  preceding 
le  previous  recordyearfctr  yield  and  1902  for  value. 
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Tobacco,  which  has  shown  weakness  for  several  years  on  account  of 
low  prices,  while  not  yet  recovering  its  former  place  in  pounds 
grown,  has  a  crop  this  year  of  629,000,000  jwunds,  with  a  value  which 
IS  in  close  company  with  the  three  years  of  highest  value,  and  it  is 
expected  will  be  worth  $55,000,000,  or  perhaps  $2,000,000  more. 

Sugar. — A  remarkable  development  has  been  made  within  a  few 
years  by  now  the  ninth  crop — beet  sugar.  The  production  in  1906  is 
placed  at  345,000  long  tons,  with  a  value  supposed  to  be  near  $34,000,000. 
Seven  years  ago  only  72,972  tons  were  produced,  and  their  value  wa^ 
about  $7,000,000. 

The  year  was  a  rather  bad  one  for  cane  sugar,  but  in  spite  of  thh 
the  total  production  of  beet  and  cane  sugar  sligntly  exceeded  the  highest 

?revious  figure,  although  in  value  of  sugar  the  year  stands  second 
he  value  of  all  kinds  of  sugar,  sirup,  and  molasses  reaches  a  total  o: 
$75,000,000,  second  only  to  1904,  which  was  cane  sugar's  best  year. 

Flaxseed. — The  27,000,000  bushels  of  flaxseed  have  been  exceed 
by  three  years,  although  the  value,  $25,000,000,  reaches  the  high 
point. 

Rice,  standing  twelfth  in  order,  is  another  crop  with  its  highes 
value,  perhaps  118,000,000,  although  in  production  the  77O,OOO,00i 
pounds  of  rough  rice  are  second  to  1 904.  Markets  that  have  develope( 
in  Hawaii  and  Porto  Rico  have  helped  to  keep  the  price  high  enougl 
to  account  for  the  total  value  placed  upon  the  crop. 

Rye  has  become  a  minor  crop  and  has  now  lallen  below  rice  ii 
value.  The  crop  of  this  year  is  below  the  larger  crops  of  recen 
years,  and  is  about  28,000,000  bushels,  worth  perhaps  $17,000,000. 

Hops. — The  fourteenth  crop  is  hops,  which  reached   its  large 
dimensions  this  year  with  56,000,000  pounds,  and  as  high  a  value  as  i 
ever  had,  except  in  1904,  say,  $7,000,000. 

Summary. — On  the  whole,  crop  values  have  been  neither  notabl 
high  nor  low  in  comparison  with  recent  years,  but  the  crops  are  s 
many  in  number  that  losses  meet  gains,  and  the  crops  have  been  o 
such  a  high  price  level  in  the  general  average  that  they  have  raise 
the  total  crop  value  somewhat  above  1905  and  the  high  precedin 
vears.  To  reach  a  still  higher  point  in  this  extraordinary  series  c 
nigh  annual  values  than  had  been  touched  before  is  an  achievement  th« 
deserves  attention. 

EXPORTS  OF  FARM  PRODUCTS  EXCEED  FORMER  YEARS. 

Farm  products  continue  to  be  so  far  beyond  the  national  requin 
ments  that  the  farm  still  overshadows  the  mill,  the  factorv,  and  th 
workshop  in  providing  exports.  With  his  surplus  beyond  the  nation 
need,  the  farmer  has  loaded  the  fleets  of  oceans.  These  products  wei 
exported  to  the  value  of  $976,000,000  during  the  fiscal  year  endin 
June  30,  1906 — enough  to  build  a  high-class  railroad  halfway  aroun 
the  earth.  This  is  tne  largest  amount  ever  reached  by  agriculturj 
exports  for  this  or  any  other  country,  and  exceeded  by  $24, (XX), 000  tfc 
extraordinary  value  of  1901,  which  had  previously  been  the  recoi 
year. 

PRINCIPAL   ITEMS. 

Principal  among  the  items  that  make  the  increase  over  the 
year  1905  are  grain  and  its  products,  chiefly  wheat  and  flour,  u 
which  the  gain  was  $79,000,000;  packing-house  products,  for  whic 
the  gain  was  over  $37,000,000;  cotton,  $19,600,000;  various  see 
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^,355,000;  dairy  products,  $3,900,000;  and  live  animals,  $2,400,000. 
Products  exhibiting  a  decrease  were  mostly  inconsiderable.  In  hops, 
thedecline  was  $1,355,000;  tobacco,  $992,000;  vegetable  oils,  $726,000; 
fruits,  $440,000. 

HIGHEST   VALUE  OF  COTTON  EXPORTS. 

C!otton  maintains  its  long  lead  over  other  chief  exports,  with  a 
value  of  $401,000,000  for  3,634,000,000  pounds,  so  that  the  latest  year 
was  exceeded  only  by  1898,  1899,  and  1905  in  quantity  exported;  but 
in  value  of  exported  cotton  the  figures  for  1906  are  $19,600,000  higher 
than  for  1905,  which  was  previously  the  record  year,  and  $29,000,000 
higher  than  for  1904,  which  was  third  in  order  in  the  value  of  these 
exports. 

In  exports  of  grain  and  grain  products  for  1906  the  value  again 
reached  a  high  amount  and  has  been  exceeded  only  13  times  in  the 
last  fifty -six  years.  The  value  of  this  class  of  exports  last  year  was 
almost  exactly  the  average  of  the  preceding  twenty  live  years, 

LEADING   YEAR   FOR  PACKING-HOUSE   PRODUCTS.      • 

Packing-house  products  are  another  class  of  exports  that  found  their 
leading  year  in  value  in  1906,  the  amount  being  $207,700,000.  No  pre- 
vious year  had  reached  $200,000,000,  and  only  two  years  had  passed 
$180,000,000.  The  value  of  exported  fresh  beef,  $24,300,000,  was 
well  up  to  the  average  of  recent  years;  lard  exports  to  the  value  of 
$60,000,000  and  a  quantity  of  742,000,000  pounds  went  far  beyond  the 
Mgnest  figure  of  preceding  years  in  botn  respects;  bacon  took  an 
upward  turn  with  exports  valued  at  $36,000,000  for  361,000,000  pounds 
and  rose  well  up  toward  the  higher  export  years  of  the  past.  The  level 
of  recent  vears  was  reached  in  the  exports  of  hams,  their  value  being 
$20,000,000  and  weight  194,000,000  pounds.  The  highest  exports, 
both  in  quantity  and  value,  of  oleo  oil  m  previous  years  were  far  over- 
topped by  the  exports  of  this  commodity  in  1906,  and  the  210,000,000 
pounds  exported  were  valued  at  $17,500,000. 

IMPORTS  OF   FARM    PRODUCTS. 

The  imports  as  well  as  the  exports  of  agricultural  products  reached 
their  highest  value  in  1906,  when  the  amount  was  $554,000,000,  or  less 
than  one-fourth  of  a  million  dollars  over  the  value  of  1905,  which  was 
then  the  highest  record.  The  principal  increases  over  1905  in  these 
unports  were  $20,000,000  for  packing-house  products,  almost  entirely 
composed  of  hides,  skins,  hair,  and  bristles;  $4,400,000  for  tobacco; 
$2,700,000  for  vegetable  fibers;  $1,900,000  each  for  seeds  and  vegeta- 
ble oils;  $1,800,000  for  fruits;  $1,200,000  for  nuts;  and  $1,100,000 
for  vegetables.  On  the  other  hand,  there  were  decreases  in  imports 
which  nearly  balanced  the  increases,  and  principal  among  these  were 
coffee,  with  a  loss  of  $11,000,000;  sugar  and  molasses,  with  a  loss  of 
$12,600,000;  wool  and  silk,  with  a  loss  of  $7,000,000  each;  and  tea,  with 
a  loss  of  $1,650,000. 

The  principal  imported  articles  are  the  same  year  after  year,  and 
wnong  them  for  1906  the  imports  of  packing-house  products  were 
valued  at  $96,000,000;  of  sugar  and  molasses,  $86,000,000;  of  coffee, 
$73,000,000;  of  silk,  $54,000,000;  of  vegetable  fibers,  $50,000,000;  of 
wool,  $39,000,000;  of  tobaceo,  $22,000,000;  of  fruits,  $21,500,000;  of 
tea,  $14,600,000;  and  of  vegetable  oils,  $12,600,000. 
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FOREIGN   TRADE   IN    FOREST   PRODUCTS. 

On  account  of  the  increasing  value  of  forest  products,  the  ex 
of  these  commodities  in  1906  reached  a  considerably  higher  figure 
ever  before,  with  a  value  of  $77,000,000,  or  $13,748,000  more 
in  1905.  The  imports  of  these  products  also  increased  in  vali 
$3,000,000;  all  items  exhibit  an  increase  except  india  rubber 
imports  of  which  declined  by  $4,800,000.  In  total  value  the  im 
of  forest  products  were  $95,700,()00  in  1906,  an  amount  far  abov( 
of  any  preceding  year  except  1905. 

BALANCE   OF   TRADE. 

The  so-called  balance  of  trade  in  the  international  exchange  of 
cultural  commodities  continues  to  run  in  favor  of  this  countrv  1 
enormous  amount;  for  1906  the  agricultural  exports  exceeded  si 
imports  by  $433,000,000,  an  amount  which  places  this  year  wit 
seven  high  years  beginning  with  1898  and  much  above  the  balar 
1905.  Tnis  new  foreign  credit,  which  equaled  that  of  a  rich  m 
was  mostly  offset  by  large  borrowings  in  this  country  from  Euroj 
the  purpose  of  enlarging  railroad  and  other  capital. 

While  the  farmer  placed  to  the  National  credit  in  other  coui 
$433,000,000  in  1906,  other  producers,  all  included,  secured  a  ba 
in  favor  of  this  country  of  only  $85,000,000.  During  the  last  s 
teen  years  the  farmer  has  built  up  a  balance  of  trade  in  fo 
exchange  of  agricultural  products  amounting  to  $6,068,000,000, 
all  other  producers  find  themselves  at  the  end  of  the  same  period 
a  total  on  the  debtor  side  of  the  account  to  the  extent  of  $459,00( 

INCREASE   OF   FARMING    CAPITAL. 

Having  produced  fabulous  wealth  during  the  year  and  having 
to  foreign  countries  out  of  the  wealth  of  the  preceding  year  er 
to  pay  uie  interest-bearing  national  debt,  the  farmer  may  now 
account  of  his  farming  capital.  The  large  rate  of  increase  in  its 
since  1900  is  not  a  mere  matter  of  a  higher  price  level  and  highei 
values.  In  the  meantime  the  farmer  has  earned  a  surplus  inc 
much  of  which  he  has  invested  in  his  farming  equipment,  in  builc 
in  many  improvements,  in  live  stock,  in  machinery,  and  in  f urthe 
of  the  comforts  and  pleasures  of  living. 

REAL   ESTATE   AND   FARM    EQUIPMENT. 

The  farm  real  estate,  as  ascertained  by  this  Department  last 
increased  in  value  $6,131,000,000  since  the  census  year,  or  enouj 
•aise  the  census  value  to  $22,745,000,000.  Domestic  animals 
^orth  $2,979,000,000,  according  to  the  census  enumerators,  anc 
ney  are  estimated  to  be  worth  more  than  $4,000,000,000.  Thei 
>eAn  a  very  active  demand  for  implements  and  machinerv,  not 
V  ^rmers  who  have  become  financially  able  for  the  first  time  to 
<»  n  the  South,  but  by  farmers  already  provided  with  them,  who 
-^ed  to  reduce  their  dependence  upon  human  labor  by  getting 

>x  viceable  machines. 

f  real  estate,  domestic  animals,  other  live  stock,  and  implei 

xud  machinery  are  combined,  the  farmers'  capital,  as  compos 

hese    items,  has    increased    by   perhaps    $8,000,000,000    sinc( 

'ftnsus  valuation.  "**    ^'""^ut  40  per  cent,  and  now  amounts  to  pe 

000  ^^^  0^ 
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DOMESTIC  ANIMAI^. 

• 

The  domestic  animals  of  the  farm  number  about  200,000,000  at 
the  time  for  which  it  is  estimated  by  the  Department,  which  is  Janu- 
ary 1.  Strictly  beef  cattle,  sheep,  and  swine  are  each  one-fourth  of 
the  total,  and  dairy  cows  and  draft  animals  each  about  one-tenth. 
The  value  of  these  animals  has  increased  during  the  year,  and  only 
a  very  rough  estimate  can  now  say  how  much,  in  advance  of  the 
i'areful  estimate  to  be  made  in  January.  Perhaps  the  gain  is  about 
'^400,000,000;  at  any  rate,  the  increase  seems  to  be  as  much  as  10  per 
c'ent 

MEAT  SUPPLY. 
NUMBER  OP   ANIMAI^B  SLAUGHTERED. 

Upon  the  farmers'  vast  herds  of  meat  animals  the  nation  depends 
for  its  most  expensive  class  of  foods  in  various  kinds  of  meat  and  for 
one-third  of  its  dietary.  The  figures  of  meat  production,  which  are 
the  result  of  a  recent  large  and  searching  investigation  by  this  Depart- 
ment, strikingly  express  the  magnitude  of  the  farmer's  occupation,  as 
evidenced  by  only  one  of  its  branches,  and  the  largeness  of  its  per- 
formance in  national  sustenance  and  exports. 

In  the  last  census  year,  1900,  93,502,000  meat  animals  were  slaugh- 
tered and  exported,  and  of  these  18,809,000  were  cattle,  including 
calves;  24,.548,000  were  sheep,  including  lambs;  and  over  one-half,  or 
50,145,000,  were  hogs.  Every  time  the  clock  ticks  a  second  during 
ten  hours  of  a  workday  the  farmer  drives  nine  meat  animals  to  the 
butcher. 

POUNDS   OF   MEAT   PRODUCED. 

The  meat  production  of  1900,  in  terms  of  dressed  weight  and  weight 
of  edible  parts  not  included  in  dressed  weight,  was  19,186,330,000 
pounds,  of  which  2,433,035,000  pounds,  or  12.68  per  cent,  were 
exported,  so  that  the  national  consumption  was  16,753,295,000  pounds. 

Such  great  numbers  may  be  better  understood  if  they  are  reduced 
to  the  average  of  the  census  private  family,  4.6  persons.  To  such  a 
family  in  1900  the  farmer  supplied  49  pounds  of  veal,  431  pounds  of 
heef,  30  pounds  of  lamb,  39  pounds  of  mutton,  and  465  pounds  of 
pork,  including  lard,  or,  in  all,  1,014  pounds  of  meat,  amounting  to 
half  a  ton. 

If  the  exports  had  been  consumed  at  home,  they  would  have  given 
to  each  family  more  beef  than  the  foregoing  by  50  pounds,  more  pork 
hy  97  pounds,  or  tojgether  147  pounds. 

In  the  consumption  of  meat,  expressed  in  terms  of  entire  animals, 
^h  family  asks  the  farmer  for  over  one-third  of  a  calf,  over  two- 
thirds  of  a  steer  or  cow,  over  three-fourths  of  a  lamb,  nearly  three- 
fourths  of  a  sheep,  and  two  and  one-half  hogs,  and  the  farmer 
responds  so  liberally  that  one-eighth  of  his  suppi}'  is  left  over  for  the 
foreigner.  It  is  upon  the  selling  of  this  surplus  in  foreign  countries 
that  the  farmer  depends  for  the  maintenance  of  profitable  prices  for 
his  meat  animals. 

LARGE  PLACE  OF  THE  SURPLUS   IN   THE   WORLD's  TRADE. 

This  fraction  of  one-eighth  is  small,  but  it  becomes  remarkably 
magnified  when  it  crosses  the  Atlantic  Ocean.  The  national  surplus 
of  meat  for  one  year,  if  composed  of  the  different  kinds  as  actually 
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used  in  consumption,  is  suflScient  to  feed  either  the  United  Kingd 
or  the  German  Empire  for  nearly  half  a  year,  or  both  for  nearly  < 
fourth  of  a  year,  and  the  population  of  these  two  countries  in  lyi 
was  98,000,000,  as  compared  with  a  population  of  76,000,000  in  th 
country  the  year  before. 

This  little  fraction  of  the  national  product  of  meat  which  goes  1 
other  countries  looks  large  when  viewed  in  another  aspect.  In  tl 
world's  international  trade  in  packing-house  products  and  live  niei 
animals  the  place  occupied  by  the  exports  from  the  United  States 
indicated  by  about  40  per  cent  of  the  total  value. 

IMPORTANCE  OF  SWINE. 

As  a  meat  producer,  the  importance  of  the  hog  appears  in  the  for 
going  statement.  The  yearly  turnover  or  slaughter  of  hogs  is  equ 
to  about  four-fifths  of  the  number  on  hand  June  1,  and  the  meat,  i 
eluding  lard,  produced  in  1900  was  9,279,583,000  pounds,  or  more  thi 
half  a  billion  pounds  over  the  8,771,263,000  pounds  of  veal  and  bee 
and  over  eight  times  the  1,135,484,000  pounds  of  lamb  and  mutton. 

In  one  SUte  alone,  Iowa,  the  pork  products  for  1906,  including  lar 
are  equivalent  in  pounds  to  nearly  the  entire  exports  of  the  me 
products  of  swine  in  1900.  Should  Iowa  suddenly  lose  its  swine,  i 
the  time  being  exports  of  their  products  must  substantially  cease  • 
the  home  consumption  of  them  be  reduced  one-fifth. 

Briefly  mentioned,  such  are  some  of  the  main  results  of  the  Depai 
ment's  investigation  of  the  meat  supply.  They  indicate  the  propc 
tions  of  the  part  that  the  farmer  or  this  country  takes,  in  only  o 
direction  of  his  work,  as  a  provider  of  meat  to  now  85,000,000  fello 
countrymen  and  to  the  rest  of  manldnd. 

consumers'  yearly  meat  bill. 

Meat  consumers,  as  well  as  farmers  who  are  meat  producers,  ha 
concern  with  the  national  dietary.  This  nutritive  element  contribul 
one-third  or  more  of  the  total  assimilated  nutrients  of  the  dietai 
both  in  pounds  of  protein,  or  flesh- forming  material,  and  in  calories 
energy.  In  expense  to  the  consumer  the  fraction  is  undoubted 
much  larger.  The  investigations  of  the  National  Bureau  of  Labor  ir 
the  retail  prices  of  food  indicate,  for  the  many  representative  fami 
budgets  included  in  the  investigations,  that  the  average  retail  price 
meat,  for  all  kinds  in  the  proportions  of  actual  consumption,  was  1 
cents  in  1900,  13  cents  in  1901,  and  13^  cents  in  1905;  the  avera 
increased,  perhaps,  to  13f ,  or  at  the  most  to  14,  cents  in  1906. 

At  these  avei'age  meat  prices  and  with  the  meat  consumption  of  19( 
the  national  retail  meat  bill  was  $2,052,279,000  in  1900,  and  it  \^ 
$2,303,578,000  to  $2,345,461,000  in  1906.  Every  increase  of  oi 
fourth  of  a  cent  per  pound  in  the  national  average  retail  price  of  m< 
raises  the  total  yearly  expense  to  consumers  oy  $41,883,000.  T 
increase  of  one  cent  a  pound  since  1900  cost  consumers  this  y( 
$167,533,000. 

FUTURE   PRODUCTION. 
FAULTS   OF  THE   PAST. 

The  mighty  production  of  the  farm  for  one-third  of  a  century  1 

come  out  of  an  agriculture  having  many  faults.     In  a  large  degi 

^^'^re  has  been  one-crop  fanning;  crop  rotation,  as  practiced,  has  oft 
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en  too  short  and  unwise;  the  grasses  and  leguminous  forage  crops 
re  been  neglected,  domestic  animals  have  not  sufficiently  entered 
0  the  farm  economy,  and  many  dairy  cows  have  been  kept  at  a  loss. 
le  fertilizers  made  on  the  farm  have  been  regarded  as  a  nuisance  in 
i  regions;  they  have  been  wasted  and  misapplied  by  many  farm- 
3;  humus  has  not  been  plowed  into  the  ground  as  generally  as  it 
ould  have  been;  and  in  many  a  place  the  unprotectea  soil  has  been 
d  into  the  streams. 

BCX>NOMIC  JUSTIFICATION. 

This,  in  few  words,  is  the  historic  story  of  agriculture  in  a  new 
antry;  yet  the  course  of  agriculture  in  this  country,  bad  as  it  may 
m  in  its  unscientific  a«j>ect,  has  had  large  economic  justification, 
hile  pioneers,  poor  and  in  debt,  are  establishing  themselves  they 
ve  no  capital,  even  if  they  had  the  knowledge,  with  which  to  carry 
riculture  to  the  satisfaction  of  the  critic.     They  must  have  build- 

,  machinery,  and  live  stock,  even  at  the  expense  of  the  soil, 
millions  upon  millions  of  acres  of  fresh  land   have  been  coming 

production  faster  than  domestic  consumption  has  required,  and, 
times,  beyond  the  takings  of  importing  countries.  For  many 
are  the  farmer  was  threatened  with  40-cent  wheat,  20-cent  corn,  and 
•ent  cotton,  and  at  times  he  was  face  to  face  with  the  hard  condi- 
ns  implied  in  these  destructive  prices.  A  more  scientific  agricul- 
►uld  have  raised  wheat  that  no  one  wanted  to  eat,  corn  to  store 
tlie  farm  and  perhaps  eventually  to  be  used  for  fuel,  and  cotton 
t  worth  the  picking. 

LARGER  PRODUCTION   INDICATED. 

So  it  has  happened,  with  reason,  that  the  production  per  acre  has 
ealow;  but  there  is  no  likelihood  that  low  production  is  fixed  and 

he  farmer  must  continue  his  extensive  system.  When  consump- 
n  demands  and  when  prices  sustain,  the  farmer  will  respond.  The 
ors  of  knowledge  and  example  are  opening  wider  to  him. 
There  is  abundant  information  concerning  crop  rotation,  the  depend- 
ceof  high  production  upon  the  domestic  animals,  concerning  grasses, 
>ver.  and  alfalfa,  and  concerning  the  mixing  of  vegetable  matter 
th  tne  soil.     Systems  of  farm  management  and  soil  treatment  have 

ned  greater  importance  in   their  effect  upon  production;  and 
« is  the  breeding  of  plants,  which  alone  can  multiply  production 
as  to  glut  the  market. 

MULTIPLICATION   OF  THE  COTTON   CROP. 

[f  there  were  need  to  do  so,  the  cotton  farmer  and  planter  could 
able  the  present  crop  of  two-fifths  of  a  bale  per  acre,  and  the  feat 
uld  need  nothing  more  than  demonstrated  and  well -understood  prin- 
>les  of  farm  management.  It  would  be  no  work  of  magic  to  multiply 
'  production  of  cotton  per  acre  by  3  and  get  a  bale  and  a  quarter; 
1,  besides  this,  the  planter  has  more  than  three  times  the  present 
ual  acreage  in  cotton  readily  available  and  awaiting  his  use.  More 
ithe  present  area  of  cotton  can  thus  be  grown  in  a  three-year  crop 
on  when  the  needs  of  the  world  demand  it. 


H.  Doc  6,  59-2- 
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r 
INCREASE   OF    CORN.  - 

In  accordance  with  principles  demonstrated,  known,  and  appli 
hints  of  which  have  been  given,  the  corn  crop  per  acre  can  be  incr©      | 
by  one-half  within  a  quarter  of  a  century,  and  without  any  prete 
that  the  limit  has  been  reached.     No  wizard's  services  are  needed  lOi 
this,  but  just  education.  I 

MORE   WHEAT   PER   ACRE. 

The  same  statement  is  applicable  to  wheat.  There  is  no  sensi 
reason  why  half  as  n)uch  again  wheat  may  not  be  had  from  am  t 
within  less  than  a  generation  of  time.  It  is  only  a  question  of  knowl 
edge,  of  education,  of  cultural  system,  and  of  farm  management,  al 
of  which  learning  is  and  will  be  at  the  service  of  the  farmer  as  ht 
needs  it. 

GAIN    IN    OTHER   CROPS. 

Equally  feasible  is  a  50  per  cent  increase  in  the  crops  per  acre 
of  oats,  barley,  rj^e,  and  buckwheat.  Potatoes,  instead  of  growing 
less  than  100  bushels  per  acre,  should  double  their  production. 
Wherever  only  600  to  800  pounds  of  tobacco  are  got  from  an  acre, 
three-fourths  of  a  ton  is  the  prospect. 

Fruits,  berries,  and  vegetables  nave  a  future  too  large  to  estimate. 
The  cannery  and  the  railway  fast  freight  and  refrigerator  car  have 
overcome  obstacles  of  latitude,  of  longitude,  and  of  season,  and  there 
is  every  indication  that  the  farmer  can  supply  any  possible  demand 
for  these  foods  at  home  or  abroad. 

ANIMAL   PRODUCTS. 

Farmers  will  learn  how  to  feed  more  prolific  breeds  and  strains  of 
swine  than  the  ones  which  they  are  now  chiefly  raising,  and  thus  will 
pork  and  its  products  be  increased  per  individual  of  the  permanent 
stock  of  hogs.  One -fourth  of  the  dairy  cows  of  the  country  do  not 
pay  for  their  feed,  and  more  than  half  of  them  do  not  return  any 
prolit;  in  proportion  as  the  dairyman  weighs  the  milk  of  each  cow  and 
applies  the  Babcock  test  will  he  increase  the  supply  of  milk,  butter, 
and  cheese.     It  is  merely  a  matter  of  education. 

Poultry  is  one  of  the  steady  and  helpful  sources  of  farm  income. 
Movements  are  already  on  foot  which  may  be  expected  to  increase 
the  egg  production  per  hen  by  at  least  a  dozen  per  year  within  a  gen- 
eration; and  there  are  poultrymen  who  are  not  enthusiasts  who  fore- 
tell double  that  increase.  If  the  hens  of  this  year  had  each  laid  8 
dozen  eggs  more  than  they  did,  the  increased  value  of  this  product 
-^ouH  have  been  possibly  $50,000,000. 

A    MATTER   OF   EDUCATION. 

Tl      ■«^^nier  will  not  fail  the  nation  if  the  nation  does  not  fail  th< 

'    •  ie  V  ''1  need  education  to  know  the  powers  of  the  soil  whicl 

.v,n    ii'^^f      Tom  him.     The  prospective  yearlv  expenditure. o 

1^^     ^'^o  ^^'  •  ir^of  ml  and  research  work  by  Nation  and  States 

•'*  ■  .oca         -  '  come  from  time  to  time,  must  have  enof 

<  *^hereii*a;    ^'^•'gricultural  schools  for  the  small  children 

"'  'i  scliv^^js  for  the  larger  ones,  and  their  educatio 

-     •   i,ne  colleges. 

1 '  ^  ^^partment  of  Agriculture  has  alread^^  had  result 

-.    innHreds  of  millions  of  dollars  annually,  and  y€ 
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)epartinent  feels  that  it  has  barely  crossed  the  threshold  of  its  mis- 
of  discovery  and  education.  Cooperating  to  the  same  ends  are  60 
dment  stations  in  61  States  and  Territories,  the  63  agricultural 
5ges,  thousands  of  farmers' institute  meetings  yearly,  many  excellent 
cultural  periodical  publications  and  new  instructive  books.  Then 
^  is  a  new  line  of  work  which  is  so  productive  of  results  that  it  is 
itantly  extending,  and  that  is  the  demonstration  farm,  the  encour- 
aient  of  individual  farmers  to  change  their  agriculture  so  as  to 
itiply  their  yields  and  their  profits,  and  thus  afford  object  lessons 
>ther  farmers. 

'hus  it  appears  that  forces  are  now  at  work  which  will  very  consid- 
bly  increase  the  production  of  the  farms  within  a  generation,  and 
ich  promise  to  continue  the  increase  indefinitely.  He  who  would 
te  tne  last  chapter  of  the  progress  of  the  agriculture  of  this  country 
st  await  the  procession  of  the  centuries. 

OPENING   OF  A    NEW   ERA. 

'he  farmer  is  financially  in  a  position  now  to  do  what  he  could  not 
e  done  previous  to  the  recent  years  of  his  prosperity. 

ADVANCE   OF   FARMEEs'  WELFARE. 

national  welfare  has  been  promoted  by  few  revolutions  in  agricul- 
al  economics  to  the  extent  that  it  has  been  and  will  be  promoted  by 
:»nt  cotton.  The  greater  part  of  the  cotton  planters  are  out  of 
ir  former  bondage  to  future  maintenance,  and  they  are  paying  no 
rmous  rates  of  interest  for  advancements — rates  which  were  esti- 

l  fifteen  years  ago  to  average  40  per  cent  a  year. 
Q  the  Middle  West  the  prosperity  of  the  farmers  during  the  last 
f  dozen  years  and  over  has  advanced  in  such  mass  and  with  such 
ed  that  no  parallel  can  be  found  in  the  economic  history  of  agri- 
ture.  One  of  the  great  changes  that  have  come  over  this  region 
:he  conversion  of  a  million  agricultural  debtors,  paying  high  rates 
interest  and  finding  great  diflSculty  in  procuring  the  wherewithal 
)f  prices  much  too  low,  into  financially  mdepenoent  farmers,  debt- 
e,  and  begging  the  banks  to  receive  their  savings  at  as  small  a  rate 
interest  as  2  per  cent. 

POWER  OF  THE  FARMERS*    NEW   CAPITAL. 

i'armers  are  using  their  new  capital  to  abolish  the  waste  places  of 

and.     The  river  is  leveed  and  alluvial  bottoms  subject  to  overflow 

worth  hundreds  of  dollars  per  acre  for  vegetables;  a  marsh  is 

uieu  by  ditches  and  tiles  and  celery  makes  it  the  most  valuable 

d  in  the  county;  semiarid  land  is  constantly  cultivated  so  as  to  make 

Ich  of  finely  pulverized  earth  on  the  surface,  and  the  crops  that 
*iil  grow  make  the  farmer  prosperous;  durum  wheat  or  alfalfa  is 

duced  and  again  the  semiarid  wastes  are  made  to  do  the  will  of 
cultivator;  leguminous  plants  give  humus  and  nitrogen  to  the  sandy 

e,  to  the  use  and  profit  of  the  farmer;  the  unused  rocky,  stony 

or  mountain  side,  offensive  both  to  the  economic  and  to  the 

uetic  eye,  blossoms  with  the  apple,  the  peach,  the  pear,  and  the 

.  and  adds  to  the  evidences  that  every  square  foot  of  the  land 
y  be  made  productive  unless  it  is  arid;  and  even  then  irrigation 
rks,  as  far  as  water  is  available,  swell  the  evidence.  Along  all  of 
se  lines  of  production  farmers  are  using  their  newly  acquired  capi- 
and  are  progressing  as  never  before  in  their  prosperity. 
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Formerly  there  was  an  abundance  of  farm  labor  and  a  dearth  o: 
farming  capital;  now  these  conditions  are  reversed  and  labor  is  scara 
and  capital  abundant.  Notwithstanding  the  farmers'  inability  to  d( 
some  things  for  want  of  labor,  the  new  situation  is  a  great  improve 
ment  upon  the  old  one.  The  farmer  can  now  employ  every  labor- 
saving  device  and  thus  reduce  both  the  labor  and  the  cost  of  produc- 
tion; ne  can  raise  his  land  to  a  higher  state  of  fertility  than  can  be 
made  by  chemical  fertilizers  alone,  because  he  can  advance  the  needed 
capital  for  permanent  soil  improvement  and  is  in  a  position  to  awail 
results;  he  can  produce  things  that  require  years  for  the  first  crop,  as 
in  the  case  of  fruits;  he  can  provide  such  capital  as  is  needed  to  dis- 
tribute his  products  and  thus  cooperation  is  open  to  him  to  a  greater 
extent  than  ever  before;  he  can  secure  a  better  education  for  his 
children  to  the  end,  among  other  things,  that  they  may  do  better  with 
the  old  farm  than  he  did. 

PROMISING    OUTLOOK. 

The  farmer's  standard  of  living  is  rising  higher  and  higher.  The 
common  things  of  his  farm  go  to  the  city  to  become  luxuries.  He  is 
becoming  a  traveler;  and  he  has  his  telephone  and  his  daily  mail  and 
newspaper.  His  life  is  healthful  to  body  and  sane  to  mind,  and 
the  noise  and  fever  of  the  city  have  not  become  the  craving  of  his 
nerves,  nor  his  ideal  of  the  everyday  pleasures  of  life.  A  new  dignity 
has  come  to  agriculture,  along  with  its  economic  strength;  and  the 
farmer  has  a  new  horizon  far  back  of  that  of  his  prairie  and  his  moun- 
tains, which  is  more  promising  than  the  sky-line  of  the  city. 

For  the  abundance  that  the  Creator  has  sustained  the  farmer  in  sup 
plying,  for  the  stability  of  the  national  agriculture,  and  for  the  com 
lorting  prospect  of  a  potent  future,  there  are  many  evidences  that  th( 
people  are  ready  to  join  in  a  day  of  reverent  and  joyous  Thanksgiving 

It  is  no  little  gratification  to  the  head  of  this  Department  m  pi'e 
senting  the  foregoing  picture  of  the  farmer's  place  in  the  economy  o\ 
the  country  and  picturing  the  possibilities  of  his  future  to  realize  thai 
this  Department  and  its  work  have  had  an  important  share  in  tb< 
development  which  has  culminated  in  the  farmer's  present  prosperity 
and  that  they  are  bound,  if  intelligently  and  generously  administered 
to  play  an  important  part  in  the  future  of  American  agriculture 
With  this  thought  in  mmd  I  will  proceed  to  present  for  your  consid 
eration  a  review  of  the  various  channels  through  which  the  Departmen 

Performs  its  important  work  and  to  place  on  record  what  nas  be< 
one  through  them  during  the  past  year. 

WEATHER  BXTBEAU. 
FORECASTS   AND   WARNINGS. 

;he  Weather  Bureau  has  issued  warnings  of  dangerous  gales  on  tb 
^loat  Lakes  and  along  the  seacoasts,  and  has  kept  the  great  commei 
«1   and  ap-ricultural   interests  of  the  country  as   fully  advised  B 
\}n  ^     >  -  <»oming  o    >'^v9rse  weather  conditions. 

.,v-'OTOv    n.        .*«•    WIELD  OP  OBSERVATION. 

ts  hc.u  ^  -:>ei  %t.c..oi.  it.  Deiiiu  g^radually  extended  in  the  hope  tl 
^  view  of  tl-  itmospheric  conditions  which  prevail  over  the  gn 
^p'>nr^{r  in/    — »tinAntal  areas  will  prove  of  especial  value  in  makin 
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recasts  for  this  country.  The  two  points  from  which  advices  of 
mospheric  changes  are  most  desired  at  present  are  Siberia  and  the 
on  in  and  about  Bering  Sea.  It  is  hoped  to  obtain  reports  from 
^ria  through  the  courtesy  of  the  Russian  Meteorological  Service, 
lie  laying  of  a  cable  by  the  United  States  Signal  Service,  connecting 
laska  with  this  country,  makes  it  feasible  to  secure  much-desired 
eather  reports  from  that  part  of  the  globe. 

EXTENSION   OF  STORM-WARNING    SERVICE   TO   VESSELS  AT  SEA. 

During  the  year  a  plan  has  been  perfected  wherebj^  vessels  at  sea 
quipped  with  wireless  telegraphic  apparatus  may  receive  warnings  of 

^ere  storms  if  within  communicating  distance  of  shore  stations,  or 
I  other  vessels  which  have  received  a  warning. 

OBSERVATORT  BUILDINGS. 

Five  observatory  buildings  have  been  completed  during  the  year, 
1  one  (the  physical  laboratory  at  Mount  Weather,  Va.l  has  been 
Jly  completed.    The  number  of   buildings  of  all   classes  now 
w?     I  and  occupied  by  the  Weather  Bureau  is  41. 

DISTRIBUTION  OF  FORECASTS  THROUGH   TELEPHONE   EXCHANGES. 

The  number  of  telephone  subscribers  receiving  the  daily  forecasts 

)n«lune  30,  1905,  was  464,738.     This  number  was  augmented  during 

year  by  over  half  a  million,  so  that  at  the  close  of  this  fiscal  vear 

I  than  a  million  telephone  subscribers  were  receiving  the  aaily 

casts. 

INVESTIGATION   OF   FROST   CONDITIONS  IN   CRANBERRY   DISTRICTS. 

A  special  investigation  has  been  carried  on  during  a  part  of  the 
year,  naving  as  its  object  the  establishment  of  a  scientific  basis  for 
iecurate  frost  predictions  in  the  cranberry  regions  of  the  country, 
specially  in  Wisconsin.  The  conditions  of  both  soil  and  air  which 
shortly  precede  and  accompany  frost  have  been  studied  closely,  and 
valuable  data  have  been  secured. 

INCREASE   IN   THE   WEATHER   SERVICE. 

The  utilities  of  the  Weather  Bureau  are  such  that  there  is  a  constant 
and  growing  demand  for  an  extension  of  the  service  so  as  to  provide 
for  telegraphing  and  publishing  more  meteorological  data  and  estab- 
lishing additional  Weather  Bureau  stations.  However,  special  effort 
is  maae  to  meet  these  demands  with  the  existing  appropriation,  and 
no  request  that  involves  asking  Congress  for  additional  funds  is 
konored  except  after  a  careful  and  thorough  investigation  of  the 
necessities  of  the  case. 

There  is  already  an  extensive  output  of  meteorological  information 
4at  comes  from  the  183  full  meteorological  stations  maintained  by  the 
Bureau  and  from  several  hundred  stations  reporting  only  temperature 
ind  rainfall.  The  daily  output  finds  its  way  to  the  public  mainly 
ftrough  the  columns  of  the  newspapers  and  in  the  maps  and  bulletins 


22  -      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

issued  at  Washington  and  outlying  stations.  Outside  of  Washington 
there  are  105  stations  which  issue  an  aggregate  of  25,000  weather  maps 
daily,  making  a  yearly  issue  of  over  8,000,000  copies.  The  number  of 
monthly  climatological  reports  printed  at  40  different  section  centers 
is  30,944,  being  an  average  of  about  700  copies  per  month  from  each 
center;  these  contain  the  daily  climatological  features  of  various 
climatic  districts.  There  is  a  constant  demand  from  agricultural,  com- 
mercial, and  shipping  interests  for  an  additional  amount  of  such  data. 

MOUNT   WEATHER   RESEARCH    OBSERVATORY. 

Progress  has  been  made  in  the  establishment  of  the  Mount  Weather 
Research  Observatory.  A  station  of  the  first  order  has  been  main- 
tained throughout  the  year  for  taking  and  telegraphing  reports  that 
are  useful  in  making  forecasts. 

In  the  preparation  for  kite  and  balloon  work,  a  number  of  impor- 
tant instruments  have  been  installed  and  made  ready  for  systematic 
work.  Observations  of  the  upper  air  are  now  being  regularly  taken 
in  concert  with  similar  aerial  research  institutions  in  foreign  countries. 

The  interior  finishings  of  the  magnetic  observatory  buildings,  the 
erection  of  the  piers,  and  the  installation  of  the  magnetic  instruments 
were  completed  during  the  year,  and  automatic  and  other  records  are 
now  being  continuously  made. 

RECORDS  OF  EARTHQUAKES. 

The  attention  drawn  to  scientific  observation  of  earthquakes  by  the 
calamity  that  befell  San  Francisco  on  April  18,  last,  has  prompted  the 
Department  to  authorize  the  Weather  Bureau  to  install  an  aaditional 
number  of  instruments  at  places  of  observation  where  the  Departmeni 
owns  buildings  and  suitable  ground.  It  is  probable  that  during  th( 
coming  year  about  15  or  20  additional  stations  will  be  equipped  wit! 
seismographs,  so  that  the  progress  across  our  continent  of  eartl 
vibrations  can  be  more  accurately  measured  and  the  data  submitted  foi 
scientific  discussion.  These  additional  observations  can  be  securec 
with  only  the  expense  involved  in  the  purchase  of  instruments  an( 
their  installation. 

BXTBEAU  OF  ANIMAL  INDUSTBT. 
THE    MEAT   INSPECTION. 

Meat  inspection  has  been  for  several  months  a  very  live  topic  befor 

the  public.     During  the  year  the  Federal  meat  inspection  was  con 

••"cted  by  the  Bureau  of  Animal  Industry  at  163  establishments  in  5 

rMes,  and  42,901,284  animals  were  inspected  at  the  time  of  slaughter 

oafly  all  of  them  having  also  been  previously  inspected  in  stocl 

■^••ds.     This  represents  the  greatest  amount  of  work  done  in  any  on 

^*,j  since  the  inspection  was  inaugurated  in  1891.     Of  the  animal 

"s^pected,  158,953  carcasses  and  126,159  parts  of  carcasses  were  con 

^^mnty'^  'or  discasc  or  other  cause.     The  total  cost  of  the  meat  inspec 

.V  uding  the  microscopic  inspection   of  pork   for  export  t 

-X  wim  countries,  was  $852,561.70. 

^he  importance  of  more  thorough  meat  inspection  and  sanitation 
^^,    •o--'»iK'  r  sho^  ^  by  the  recent  agitation  and  investigations  reiai 
tii*  ^*   ^...     -^^  thr     .-icki»^'?-house  methods.     The  new  law  which  wa 
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Tied  to  correct  certain  evils  was  passed  by  Congress  June  30, 1906, 
hence  the  work  of  the  fiscal  year  under  review  was  performed 

er  former  laws,  which  were,  in  many  respects,  defective  and  unsat- 
jiactory.  The  act  of  March  3,  1891,  as  amended  March  2,  1895,  pro- 
ided  for  the  inspection  of  all  live  cattle  intended  for  export  or  whose 
arcasses  or  products  were  intended  for  export;  also  for  the  manda- 
ory  ante-mortem  inspection  of  cattle,  sheep,  and  hogs,  and  the 
dditional  permissive  post-mortem  inspection  of  their  carcasses  for 
nterstate  trade.  It  has  never  been  possible,  however,  to  apply  the 
nspection  to  all  the  establishments  coming  within  the  law,  since  the 

)ropriations    have    been    insufficient    for    that    purpose.      Many 

blishments  which  desired  inspection  have  had  to  be  refused  because 

[)i  lack  of  funds  to  extend  the  service.     Many  that  should  have  been 

compelled   to  have  inspection  were  able  to  avoid  it,  as  the  former 

8  compelled  inspection  only  in  the  case  of  export  beef. 

ihe  law  gave  the  Department  no  authority  whatever  to  control  the 
ation  of  abattoirs  and  packing  houses,  or  to  prevent  adultemtion 
or  me  use  of  chemicals  and  preservatives;  nor  was  any  authoritv  given 
forfollowing  up  meats  whicn  had  once  been  inspected  and  passed,  imme- 
diately after  slaughter,  or  for  condemning  any  such  meat  which  might 
afterwards  have  become  unwholesome  or  unclean  before  or  during  the 

?r(K'ess  of  canning  or  packing  or  before  bein^  placed  on  the  market, 
he  inspection  was  therefore  practicall}'^  limited  to  the  ante-mortem 
inj^pection  of  animals  and  the  inspection  of  the  carcasses  immediately 
after  slaughter.  The  meat  found  free  from  disease  and  otherwise 
wholesome  at  the  time  of  this  post-mortem  inspection  was  properly 
jnarked,  and  that  found  diseased  or  unwholesome  was  destroyed.  This 
inspection  was  eflBcient  so  far  as  it  went,  and  it  went  as  far  as  the  law 
and  the  limited  appropriations  permitted.  In  its  efforts  to  maintain  an 
efficient  inspection  the  Department  sometimes  even  assumed  authority 
not  conferred  by  law,  notably  by  requiring  the  destruction  of  con- 
demned carcasses.  In  all  the  recent  agitation  the  wholesomeness  of 
the  inspected  fresh  meat  has  not  been  seriousl}^  questioned.  The  dis- 
closures of  unsatisfactory  conditions  have  related  almost  wholly  to  mat- 
ters over  w^hich  the  Department  had  no  legal  control,  such  as  the 
preparation  of  sausages,  canned  and  cured  meati>,  etc.,  the  use  of  pre- 
senatives,  and  the  insanitary  condition  and  methods  of  the  packing 
houses. 

Realizing  the  shortcomings  of  the  old  law,  the  Department  has 
several  times  in  the  past  recommended  the  enactment  of  new  legisla- 
tion and  the  increa.«ie  of  appropriations  for  the  extension  and  improve- 
nient  of  the  service.  Bills  designed  to  remed\'  some  of  the  defects 
^ere  at  different  times  introduced  in  Congress  but  failed  to  pass. 

Even  before  the  appearance  of  recent  publications  criticizing  the 
insanitary  conditions  at  the  Chicago  stock  3^ards  and  packing  houses, 
and  reflecting  upon  the  Federal  meat-inspection  service,  .steps  had 
heen  taken  to  investigate  these  matters.  A  committee  consisting 
of  Dr.  John  R.  Mohler,  chief  of  the  Pathological  Division  of  the 
Bureau  of  Animal  Industry,  Dr.  Rice  P.  Steddom,  chief  of  the  Inspec- 
tion Division  of  that  Bureau,  and  Mr.  (xeorge  P.  McCabe,  Solicitor  of 
the  Department,  was  sent  to  Chicago  and  made  a  thorough  investigation. 
Thev  made  an  exhaustive  report,  which  was  promptly  transmitted  to 
the  President  and  was  afterwards  by  him  laid  before  Congress.  An 
dependent  investigation  was  also  made  under  the  President's  direc- 
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tion  by  Messrs.  Charles  P.  Neill  and  James  B.  Reynolds.     Prompt  j 
vigorous  measures  were  taken  to  remedy  the  conditions  disclosed 
the  reports  of  these  committees,  but  it  was  realized  that  the  Depai 
ment  could  do  very  little  under  existing  law  and  that  the  real  reme< 
lay  in  new  legislation  backed  by  public  sentiment. 

Such  new  legislation  was  provided  by  Congress  in  the  so-call 
meat-inspection  amendment  to  the  agricultural  appropriation  act 
June  30, 1906.  This  law  provides  for  a  more  thorough  and  comprehe 
sive  inspection  system  and  makes  a  permanent  annual  appropriati( 
of  $3,000,000  to  pay  the  cost  of  the  inspection.  With  the  great 
authority  now  vested  in  the  Secretary  of  Agriculture  and  with  tl 
largely  increased  appropriation,  the  service  will  be  greatly  extendi 
in  scope  and  in  the  number  of  establishments  and  quantity  of  produ 
covered.  The  inspection  will  be  extended  as  rapidly  as  possible 
establishments  engaged  in  interstate  or  foreign  commerce  and  whi( 
come  within  the  law.  It  will  be  applied  not  only  to  the  live  anii 
before  slaughter  and  their  carcasses  at  the  time  of  slaughter,  as  her 
tof ore,  but  also  to  the  meats  and  meat  food  products  in  all  the  subs 
quent  stages  and  processes  of  preparation,  curing,  canning,  etc.  Sar 
tary  equipment,  conditions,  and  methods  will  be  required,  the  use  < 
harmful  chemicals  and  preservatives  and  of  false  and  misleading  lab€ 
will  be  prevented,  and  the  transportation  of  meat  in  interstate  and  fo 
ei^n  commerce  will  be  supervised  and  regulated.  It  is  probable  that 
will  be  necessary  to  request  Congress  to  appropriate  an  even  larger  su 
to  provide  inspection  for  all  establishments  embraced  within  the  la^ 

American  live  stock  has  long  been  considered  the  healthiest  in  tl 
world.  With  our  enlarged  and  improved  inspection  system,  the  stan 
of  the  Government  will  be  more  than  ever  a  mark  of  wholesomenes 

We  must  not  imagine,  however,  that  since  the  packing  houses  ha 
been  cleaned  up  and  the  inspection  improved  all  the  meat  found  in  o 
local  markets  may  be  considered  clean  and  wholesome.  It  must 
borne  in  mind  that  the  Federal  jurisdiction  is  limited  to  interstate  ai 
foreign  commerce,  and  that  this  inspection  can  legally  be  applied  on 
to  establishments  doing  an  interstate  or  foreign  business.  To  be  sui 
the  Department  insists  on  inspecting  the  entire  output  of  each  esta 
lishment  at  which  its  inspection  is  maintained,  even  though  part  of  t 
product  is  to  be  consumed  within  the  State;  but  the  Federal  insp( 
tion  does  not  and  can  not  reach  the  establishments  doing  busim 
exclusively  within  a  State.  The  Department,  under  the  new  law,  c 
and  will  enforce  cleanliness  and  sanitation  in  the  establishments  doi 
an  interstate  and  export  business,  but  it  is  powerless  to  reach  the  lo( 
houses.  The  latter  must  be  looked  after  by  the  State  and  munici{ 
authorities.  Each  State  or  community  must  protect  itself  agair 
mwholesome  meats  originating  within  the  State.  In  the  absence 
m  efficient  local  inspection  the  consumer's  only  safety  lies  in  seei 

Vmf  *r  io*  ^oQrc  *-\\fi  rrov^'^'D'^'**^^'  Idbcl. 

n  ..^H^  .       ..     EXPORT  ANIMALS. 

A  .  -A^^Ax,  cii.-*v  Ai  .i\K  xu  uai..  IS  fostered  by  the  inspection  cc 
.ii/>f^(]  by  the  Bureau  of  Animal  Industry.  During  the  fiscal  ye 
"Oio  than  1,000,000  inspections  were  made  before  exportation,  a 
•ver  half  a  million  animals  were  again  inspected  on  arrival  at  Briti 
•oris  by  Bureau  inspectors  stationea  there.  Seven  hundred  and  fort 
««  '»^flpections  of  vessels  carrying  expoil  annuals  were  made  befc 
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learance,  and  they  were  required  to  conform  to  certain  regulations 
s  to  space,  fittings,  attendants,  feed,  water,  ventilation,  etc.  The 
percentage  of  animals  lost  in  transit  was  less  than  one-quarter  of  1 
)er  cent. 

INSPECTION    AND  QUARANTINE   OF  IMPORTED  ANIMALS. 

Our  doDQestic  live  stock  is  protected  from  the  contagion  of  destruc- 
tive diseases  which  exist  in  other  parts  of  the  world  by  a  rigid  system 
of  inspection  and  quarantine  of  imported  animals.  In  this  service 
during  the  year  168,600  animals  were  inspected,  and  1,898  of  these 
were  quarantined. 

The  quarantine  stations  on  the  Atlantic  seaboard,  with  one  excep 
tion,  are  in  satisfactory  condition.  The  station  near  Baltimore  will 
soon  have  to  be  abandoned  because  of  the  dilapidated  condition  of  the 
buildings  and  the  building  up  of  that  locality.  When  a  suitable  loca- 
tion is  secured  an  appropriation  by  Congress  for  the  equipment  of  the 
new  station  will  be  necessary. 

CONTROL  OF  CONTAGIOUS   DISEASES. 

The  work  for  the  control  and  eradication  of  contagious  diseases  of 
live  btock  in  our  own  country  has  been  attended  with  encouraging 
results.  Sheep  scab  and  cattle  mange,  which  a  few  years  ago  had 
spread  over  the  greater  part  of  the  Western  States,  are  gradually 
yielding  to  our  efforts.  It  is  believed  that  their  complete  eradication 
will  be  only  a  matter  of  a  few  years.  During  the  3^ear  sheep  scab  has 
been  greatly  diminished  in  Arizona  and  Idaho,  and  practically  stamped 
out  in  Utah  and  Wj'^oming.  Even  more  rapid  progress  has  been  made 
with  cattle  mange.  Washington  and  Oregon,  and  large  portions  of 
Kansas,  Coloi-ado,  Wyoming,  Texas,  New  Mexico,  and  Oklahoma,  have 
been  freed  from  this  disease  and  released  from  quarantine,  and  it  is 
expected  that  the  same  will  soon  be  true  of  extensive  areas  in  North 
Dakota  and  South  Dakota  and  other  portions  of  Wyoming  and  Texas. 

Maladie  du  colt,  or  dourine,  an  insidious  venereal  disease  of  horses, 
which  existed  in  portions  of  South  Dakota,  Nebraska,  and  Iowa,  is 
now  believed  to  have  been  eradicated,  after  several  years  of  vigilant 
work.  Out  of  965  inspections  during  the  year  no  positive  cases  and 
but  3  suspicious  cases  were  found. 

ERADICATION   OF  THE   TEXAS-FEVER  TICK. 

Under  the  provisions  of  the  act  of  Congress  approved  June  30, 
1906,  appropriating  $82,500  to  enable  the  Secretar}^  of  Agriculture  to 
|uidertake  experimental  work  in  cooperation  with  State  authorities 
in  eradicating  the  ticks  transmitting  Southern  cattle  fever,  the  Depart- 
ment has  for  some  months  past  been  assisting  the  States  and  Terri- 
tories from  California  to  Virginia  along  these  fines.  Anticipating  the 
wtion  of  Congress  an  investigation  was  made  respecting  the  laws  of  the 
various  States,  and  through  the  various  attorneys-general  inquiry  was 
DJade  relative  to  the  existence  of  State  laws  under  which  the  Govern- 
JDent  could  undertake  the  work  of  tick  eradication.  It  was  found 
tbtt,  while  some  State  laws  afford  ample  provisions,  other  States  either 
bave  no  law  bearing  on  the  subject,  or  the  statutes  are  inadequate. 
"Hie  table  following  shows  the  particular  points  covered  by  the  inves- 
%ition  and  the  general  trend  of  the  information  received. 
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Provisions  of  State  laws  relating  to  qiiararUinej  disinfection^  etc. 


state. 


Questions  and  answers. 


Are  local  officers  author- 
ized and  empowered  to 
enter  premises  to  in- 
spect live  stock  and 
enforce  quarantine, 
including  counties, 
districts,  farms,  ana 
ranches,  and  to  control 
the  movement  of  live 
stock? 


Are  such  officers 
empowered  to 
enforce  such  dis- 
infection of  ani- 
mals and  premises 
as  may  be  nec- 
essary? 


Alabama 
Arkanstis 


California 


Florida 

Georgia 

Indian  Territory  .. 

Kentucky  

Louisiana 

Mississippi 

Missouri 

North  Carolina  — 

Oklahoma 

South  Carolina 

Tennessee 

Texas  

Virginia 


Are  State  offi- 
cials authorized 

to  issue  rules 
and  regulations 

establishing 

and  maintain- 
ing quarantine 
lines? 


No  live-stock  quarantine  or  sanitary  law. 


Peace  officers  may  enforce 
quarantine  lines  fixed 
by  law  and  by  the 
United  States. 

Yes 


No 


No 


Impliedly 


Yes 


No  live-stock  quarantine  or  sanitary  law. 

Yea;  impliedly  so i  Yes |  Yes. 

No  law  to  cover  these  matters. 


Yes... 

Yes;  impliedly  so 


Yes 
Yes 


Yes 
Yes 


No., 

Yes 

Yes 

Yes 
Yes 
Yes 


No  live-stock  quarantine  or  sanitary  law. 


May  the  StAtecon- 
fer  authority 
upon  Federal 
representatives 
to  act  as  officials 
of  the  State  in 
such  matters? 


No. 

No., 

Yes. 


No  law  to  cover  these  matters 

Yes 

Yes 

Yes 


No 

Yes 

Yes 

Yes 
Yes 
Yes 


As  county  oflRcials 
only. 

Not  prevented. 

Yes. 
No. 

No. 

Yes. 

Yes. 

Not  prevented. 

No. 

Yes. 


The  matter  was  early  taken  up  with  the  proper  officials  in  the  States 
and  Territories  interested  and  arrangements  were  made  for  the  Depart- 
ment to  cooperate  with  them  to  the  extent  that  their  respective  laws 
would  permit.  Under  these  arrangements  the  work  has  been  done  ic 
close  cooperation  with  the  local  authorities,  who  were  permitted  tc 
designate  the  counties  or  localities  to  be  covered  and  to  recommen(i 
for  appointment  as  agents  of  the  Department  men  acquainted  with  th( 
local  conditions  in  the  respective  localities. 

The  territory  in  which  it  was  desired  to  operate  was  divided  intc 
live  sections,  as  follows: 

1.  California. 

2.  Texas,  Oklahoma,  Missouri,  Arkansas,  and  Louisiana. 

3.  Kentuck}^  Tennessee,  Alabama,  and  Mississippi. 

4.  Georgia  and  South  Carolina. 

5.  Virginia  and  North  Carolina. 

The  work  was  organized  as  soon  as  possible  after  the  passage  of  th 
law,  but  it  was  late  in  July  before  it  could  be  begun  at  all,  and  evei 
later  before  it  could  be  taken  up  in  some  sections. 

As  the  conditions  in  the  different  sections  were  widely  divergeni 
he  plans  of  procedure  and  methods  employed  necessarily  varie 
^icatly.  In  some  States  meetings  were  held  at  which  the  subject  o 
•'•k  eradication  ^•^s  discussed  wim  farmers,  stockmen,  and  other  intei 
^Uir^en.*  nese  meetings  were  intended  to  be  largely  edua 
^'^  /ave  an  opportunity  to  petition  State  authorities  fc 
,^  .Aj./ess  preference  for  local  inspectors,  thus  developin 
lasm  and  interest  that  can  only  come  from  a  close  persons 
•^-^ation  with  an  enterprise  of  this  sort.  In  some  places  it  w« 
-  ^  to  employ  inspectors  who  could  live  in  the  sadale  and  wiel 
■*^e  a  cowboy.  These  men  worked  in  groups  of  about  a  dozei 
^ivrvcp  having  a  cook  and  a  camping  outlt.  They  covered  the 
i^tM  s^rotAfnotToalw  raping  and  examining  cattle  wherever  fouDC 
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d  iDforming  the  owners  of  infested  animals  of  the  most  pi-actical 

lod  of  getting  rid  of  the  ticks.     It  was  found  advisable  to  buy  a 

anoad  of  crude  petroleum  (in  barrels)  for  use  in  the  treatment  of 

Qf      I  animals.     This  oil  was  distributed  and  used  under  the  imme- 

8upervision  of  inspectors  of  the  Department  in  the  southeastern 

,and  was  doubtless  the  means  of  doing  what  could  have  been  done 

nnootherway,as  the  crude  oil  is  difficult  to  obtain  in  small  quantities 

nd  at  points  far  distant  from  its  production. 

The  table  following  shows  by  States  the  number  of  herds  inspected, 
he  number  of  cattle  inspectea,  the  number  found  free  of  ticks,  and 
be  number  found  to  be  infested — the  grand  total  of  inspections  being 
9,815  herds  containing  522,529  cattle. 

Results  of  inspection  work  to  October  SI,  1906. 


State. 


IiLspection? 


Herds. 


Itbtma 780 

rktiwaM •- 1 ,  527 

ilifomitt 1, 015 

■^ia 4, 474 

uckya 4.077 

)uri 126 

li  Carolina 

*H)nia I  10, 

esaee  6 ,    6, 


Free. 


4 

6,G71 

67,517 

10,a53 

13,653 

3.000 


Cuttle. 
Infected. 


5,550 
2, 332 
58,88'J 
6,365 
7,332 
1.430 


-  Number 
of 
counties. 


Total. 


in 


589 
317 
410 


97,860 
23,204 
86,682 


16,972 
15.840 
99,175 


6,5.>1 

9,003 

126.406 

16.418 

20,985 

4,430 


2 
2 
11 
7 
4 
3 


5 
17 
17 


al 29,315       308,644       213,88i 


52-2, 529 


68 


a  In  addition,  in  Kentucky  1.396  herds  and  6,904  cattle  were  reinspectcd. 
Mn  addition,  in  Tennessee  822  herds  and  4,174  cattle  were  reinspected. 

The  work  is  still  progressing  in  some  States,  but  will  be  practically 
ontinued  about  December  1  on  account  of  the  lack  of  funds.     The 

)ok  for  next  season's  operations  in  the  different  infested  sections 
5  very  encouraging,  and  the  work  should  be  resumed  in  the  earl}'^ 
pring. 
In  considering  the  work  done  and  the  results  attained  thus  far  it 

d  be  borne  m  mind  that  the  season  was  well  advanced  before  the  law 

sed,  and  that,  although  some  steps  were  taken  in  anticipation  of 

3         ge,  yet  the  actual  plans  and  organization  for  the  work  were 

in  formation.     It  should  also  be  remembered  that  the  amount 

jpriated  was  only  intended  to  be  used  to  inaugurate  the  work, 
nuNet,  as  set  forth  above,  employees  of  the  Department  have  inspected 
9*315  herds,  containing  522,529  cattle,  and  have,  in  connection  with 
K-al  authorities,  so  attended  to  their  disinfection  and  to  the  super- 
Won  thereof  that  forty  whole  counties  and  parts  of  eleven  other 
ounties,  with  an  aggregate  area  of  almost  50,000  square  miles,  will 
robably  be  released  from  quarantine  before  the  end  of  this  fiscal  year, 
his  is  an  area  larger  than  that  of  the  entire  State  of  Virginia.  Plans 
re  laid  and  specific  work  is  outlined  for  resumption  in  the  early 
pring.  The  State  officers,  cattle  owners,  and  others  affected  are 
itensely  interested;  educational  work  will  be  carried  on,  and  there  is 
very  reason  to  believe  that,  with  proper  funds  at  the  disposal  of  the 

xt  season,  large  inroads  may  be  made  into  the  territory" 

ow  q  \u       ,  and  hundreds  of  thousands  of  cattle  be  giv^en  an 

1        Ket,  thus  givmg  direct  results  to  an  immense  number 
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of  people.  This  will  stimulate  interest  in  those  States  in  which  active 
interest  is  now  lacking  and  will  doubtless  result  in  a  more  genenl 
movement  against  the  cattle  tick. 

If  the  Congress  at  its  next  session  will  appropriate  $250,000  for 
extending  these  operations  and  will  continue  to  adequately  sustain 
them,  and  the  States  interested  will  do  their  part  in  the  way  of  enact- 
ing favorable  laws  and  appropriating  money  to  be  used  in  this  cooper- 
ative work,  it  is  only  a  question  of  time  when  the  southern  cattle  tick 
in  this  country  will  be  a  thing  of  the  past. 

SCIENTIFIC   INVESTIGATION   OF  DISFJkSES. 

The  scientific  investigations  of  contagious  diseases  by  the  Bureau  oi 
Animal  Industry  have  yielded  results  of  especial  importance  witl 
regard  to  tuberculosis  and  hog  cholera  during  the  past  year. 

TUBERCULOSIS. 

The  increasing  and  alarming  frequency  of  tuberculosis  in  hogs,  a 
observed- in  the  meat-inspection  service  during  recent  yeai's,  led  t 
experiments  to  determine  the  most  probable  source  of  infection  o 
these  animals.  The  practical  conclusions  of  these  investigations  ar 
that  the  most  frequent  causes  of  tuberculosis  in  hogs  are  to  be  foun 
in  the  common  practices  of  allowing  these  animals  to  follow  cattle  i 
the  feed  lot  and  of  feeding  them  on  skimmed  milk  or  separator  refi: 
The  feces  of  tuberculous  cattle  have  been  found  to  be  heavily  charge 
with  tubercle  bacilli.  The  experiments  indicate  that  animals  wit 
tuberculous  lungs,  while  they  do  not  expectorate  after  coughing  u 
tuberculous  material,  nevertheless  scatter  the  bacilli  freely  by  swa 
lowing  them,  having  them  pass  through  their  intestines,  anddischargin 
them  with  their  feces.  Hogs  readily  contract  tuberculosis  from  eatir 
the  excrement  of  tuberculous  cattle.  For  milk  to  be  infected  wil 
tubercle  bacilli  it  is  not  necessary  that  the  udder  should  be  disease( 
infected  feces  are  believed  to  be  a  common  cause  of  contamination  < 
milk  drawn  in  the  environment  of  tuberculous  cows.  Thus  it  seen 
that  a  single  diseased  cow  may  be  the  means  of  infecting  the  milk  < 
an  entire  herd. 

Other  experiments  showed  that  the  location  of  lesions  in  the  bodi* 
of  animals  affected  with  tuberculosis  is  no  guide  to  the  mode  or  cha 
nel  of  infection.  For  instance,  lesions  in  the  lungs  have  usually  her 
tofore  been  regarded  as  indicating  that  the  infection  was  acquired  I 
inhalation.  The  incorrectness  of  this  view  was  shown  by  producii 
lung  disease  by  inoculating  hogs  in  the  tip  of  the  tail  ana  by  feedii 
them  with  tuberculous  material. 

These  results  emphasize  anew  the  great  importance  of  every  farm 
keeping  his  herd  free  from  tuberculosis. 

Lxperiments  in  the  application  of  the  tuberculin  test  to  hogs  show< 
that  when  proper  precautions  are  taken  tuberculin  is  about  as  ace 
rate  in  detecting  tuberculosis  in  hogs  as  in  the  case  of  cattle.  Tl 
test  was  found  reliable  in  97  per  cent  of  the  infected  experiment 
animals. 

HOG   CHOLERA. 

Hog  cholera  has  long  been  a  cause  of  heavy  loss  to  the  farmers,  ai 
for  years  scientists  in  the  Department  and  in  various  parts  of  t 
world  have  been  working  on  the  problem  of  the  cause  and  prevents 
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lis  disease.  Recent  work  of  the  Bureau  of  Animal  Industry  has 
mstrated  that  the  contagion  consists  of  a  virus  which  exists  in  the 
i  and  other  fluids  of  diseased  animals,  but  which  can  pass  through 
Slter,  is  invisible  under  the  microscope,  and  therefore  can  not 
ed  or  discerned  by  any  of  the  usual  methods.  This  important 
ivery,  which  has  since  been  confirmed  by  eminent  scientific 
critics  in  England  and  on  the  Continent  oi  Europe,  affords  an 
ination  of  the  failure  of  past  efforts  to  produce  a  satisfactory 
De. 
e  real  cause  of  the  disease  having  at  last  been  determined,  the 

1  has  during  the  past  season  conducted  experiments  with  a  view 
•oducing  a  vaccine  or  serum  which  will  prevent  or  cure  the  dis- 

Successf  ul  results  have  already  been  obtained  in  an  experimental 
and  efforts  are  now  being  made  to  adapt  the  method  to  practical 
^neral  use.  The  methocT  has  been  patented  bv  the  Department 
e  name  of  the  scientist  who  evolved  it.  Dr.  Marion  Dorset,  the 
it  having  been  taken  out  in  such  a  manner  as  to  insure  to  all  the 
le  in  the  United  States  the  right  to  its  use  free  of  royalty. 

PARASITES  OF  SHEEP. 

8  stomach  worm  or  twisted  wire  worm  of  sheep,  a  parasite  causing 

:  damage  to  flocks  in  many  parts  of  the  United  States,  has  been 

ed,  and  the  principal  facts  in  its  life  history,  which  have  hitherto 

unknown,  have  been  worked  out.     The  eggs  of  the  parasite  are 

Bred  over  the  pastures  in  the  droppings  of  infested  sheep  or  cattle. 

smbryos,  which  in  a  certain  stage  are  enveloped  in  a  sheath  which 

les  them  to  withstand  freezing  and  dryness,  climb  up  blades  of 

i.     When  infested  grass  is  eaten  by  a  sheep  the  embryos  continue 

development   in  that  animal.     Experiments  now  in   progress 

B  that  with  certain  precautions  it  is  entirely  feasible  to  raise 

free  from  this  and  some  other  troublesome  parasites. 

BLACKLEG    VACCINE. 

e  Department  has  continued  to  suppl}'  blackleg  vaccine  free  of 

?e  to  stock  owners,  and  reports  inaicate  that  tne  prevalence  of 

e  is  gradually  being  reduced.     During  the  year  1,350,915 

or  this  vaccine   were  prepared  and  distributed.     The  losses 

Animals  treated  with  this  vaccine  during  the  previous  year  were 

I  one -half  of  1  per  cent. 

PEDIGREE   ASSOCIATIONS. 

ter  consultation  with  officers  of  American  pedigree  record  asso- 
)ns,  the  Department  has  radicall}'  changed  the  regulations  regard- 
the  importation  of  animals  for  breeding  purposes.  Hitherto 
Gcates  of  approved  domestic  and  foreign  associations  have  been 
)ted  with  the  requirement  that  they  should  show  the  ancestors  for 
generations.  This  requirement  caused  inconvenience  and  dissat- 
tion  to  importers,  but  the  Department  felt  that  unless  it  could 
rvise  more  closely  the  books  of  record  such  a  requirement  was 
«sary  to  give  a  reasonable  assurance  of  pure  breeding.  The  new 
lations  simply  require  that  animals  imported  for  breeding  pur- 
j  shall  be  registered  in  an  approved  American  book  of  record  in 
p  to  be  entitled  to  free  entr3%  Where  a  breed  has  no  book  of 
•d  in  the  United  States  the  certificate  of  the  Chief  of  the  Bureau 
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of  Animal  Industry  must  be  obtained.  The  records  of  the  appro 
associations  are  closely  supervised  by  the  Department  and  roust  con 
form  to  prescribed  conditions  in  order  to  remain  on  the  appro 
list.  This  change  should  prove  beneficial  to  the  breeding  inaustry 
It  will  not  only  make  officers  more  careful  in  the  management  of  pedi 
gree  registers,  but  will  practically  compel  the  registration  of  importer 
pure-bred  animals  in  American  books. 

HORSE-BREEDING   INVESTIGATIONS. 

Satisfactory  progress  is  being  made  in  the  experiments  in  breedini 
heavy  harness  horses  at  the  Colorado  Experiment  Station.     The  s 
has  been  increased  by  the  purchase  of  two  Kentucky  mares  of  desii 
able  strains  of  breeding,     it  is  considered  advisable  to  increase  furthe 
the  number  of  experimental  animals,  and  the  Department  should  I 

?reparcd  to  purchase  exceptionally  good  mares  as  opportunity  offer 
his  line  of  experiments  promises  to  be  of  the  greatest  value  to  Amer 
can  stockmen  and  should  be  carried  out  systematically  and  thoroughly 
Experiments  have  been  begun,  in  cooperation  with  the  Vermoi 
Experiment  Station,  in  breeding  Morgan  horses  with  the  object  ( 
preventing  the  loss  of  the  Morgan  blood,  preserving  the  type,  a 
increasing  the  size.  Seven  mares  and  two  fillies  were  purchased 
Vermont  and  two  mares  in  Kentucky  for  these  experiments. 

FECUNDITY  OF  SOWS. 

Some  unexpected  but  instructive  results  were  obtained  by  a  stuci 
of  the  fecundity  of  Poland-China  sows.  It  had  been  supposed  th 
this  breed  of  hogs  was  declining  in  fecundit}^  and  the  Departmei 
WHS  urged  to  undertake  experiments  with  a  view  to  overcoming  th 
tendency.  An  investigation  into  the  pedigree  records  and  a  compai 
son  of  two  periods  of  years,  based  upon  nearly  55,000  litters,  show( 
that  the  average  number  of  pigs  per  litter  was  7.04:  during  the  yea 
1882-1886,  and  7.52  during  1898-1902.  There  was  thus  an  increase  • 
0.48  per  litter  instead  of  a  decrease.  These  results  led  to  a  simil: 
investigation  of  the  Duroc-Jersey  breed,  and  while  the  popular  su 
position  that  this  breed  is  more  prolific  than  the  Poland-China  w 
confirmed,  it  appeared  that  the  average  size  of  litters  of  Duroc-Jerse; 
had  remained  practically  stationary  for  several  years,  the  figures  beii 
9.22  for  1893-1897  and  9.27  for  1898-1902.  these  investigations  a 
being  followed  with  studies  of  the  inheritance  of  fecundity. 

POULTRY    BREEDING. 

^^^'^estigations,  with  a  view  to  developing  a  strain  of  chickens  wi 
noi  eased  egg-laying  capacity,  are  being  conducted  in  cooperation  wi 
he  Maine  Experiment  Station.  Several  hens  have  been  found  to  li 
nore  than  200  eggs  in  one  3'ear,  and  the  results  seem  to  indicate  tb 
»y  selecting  the  best  la^^ers  for  breeding  purposes  and  by  prop 
eediner  t^*'^  averajgre  ^gg  yW'i  of  a  flock  '^q'  oe  mcreased.  The  gre 
^'    if     »i   oiob  1      nn  :»oi."    ,    r^r  -^i^xtJo.-    .     pqnire  commcut. 

r.i '  ^,v     I  iGL-iiental  principles  of  anin 

■  ■>  -    '        lOi- calorimeter  has  been  in  progrc 

^       .    '  .11..- ,  ivania  Experiment  Station  by  coopei 

o^ni  ind  that  station,  and  some  importa 


*f  ,  ..  .^J  a    .  t 


REPORT    OF    THE    SECRETARY    OF    AGRICULTURE.  31 

and  valuable  results  have  been  realized.  Beginning  with  the  food  as 
a  source  of  energy  to  the  animal  machine,  the  investigators  follow  this 
energy  through  to  its  ultimate  effect,  determining  how  much  escapes  in 
the  undigested  residues  of  the  food,  how  mucli  is  expended  in  the 
digestion  and  assimilation  of  the  food,  and  what  surplus  remains  to  sus- 
tain the  life  of  the  animal  or  to  enable  it  to  produce  meat,  milk,  or  work. 
The  results  thus  far  published  include  experiments  with  timothy 
hay,  red  clover  hay,  and  corn  meal,  and  they  have  shown  that  the  so- 
called  ^'fuel  value  of  feeding  stuff's  can  not  be  taken  as  a  measure  of 
their  nutritive  value.  The  experiments  have  ampl}^  demonstrated 
that  the  real  nutritive  values  or  stock  feeds  are  much  less  than  their 
fuel  values,  the  former  ranging  from  56  to  67  per  cent  of  the  latter  in 
the  particular  feeds  used.  Experiments  to  study  the  effect  of  age  and 
breed  upon  the  percentage  oi  food  energy  utilized  have  not  been 
concluded. 

FEEDING   COTTON-SEED   PRODUCTS  TO   HOGS. 

The  Bureau  of  Animal  Industry  has  conducted  experiments  during 
the  vear  to  test  the  harmful  properties  of  cotton  seed  and  cotton-seed 
meal  when  fed  to  hogs.  These  substances  proved  fatal  to  the  hogs, 
the  time  required  to  cause  death  being  longer  when  a  varied  ration  was 
fed  than  when  only  one  kind  of  grain  was  fed  in  addition  to  the  cotton- 
seed meal.  The  results  obtained  b}'^  experiment  stations  as  to  the 
fatal  effects  of  cotton-seed  products  in  combination  with  corn  meal 
were  confirmed,  but  it  appears  from  the  Department's  experiments 
that  bran  and  middlings,  instead  of  neutralizing  the  injurious  effect  of 
the  cotton  seed,  as  had  been  concluded  from  experiment  station  work, 
gave  results  very  little  better  than  corn  meal.  The  experiments  with 
bran  and  middlings  will  be  repeated  and  other  tests  made.  Chemical 
and  pathological  studies  are  being  made  with  a  view  to  discovering  the 
cause  of  the  harmful  effects  of  cotton  seed  when  fed  to  hogs. 

THE   DAIRY   INDUSTRY. 

The  work  of  the  Dairy  Division  of  the  Bureau  of  Animal  Industry 
has  been  considerably^  extended  during  the  year.  Results  of  a  valuable 
and  practical  nature  to  the  dair}'^  industry  have  been  obtained  from 
investigations  in  the  manufacture  and  storage  of  butter  and  cheese 
and  the  production  and  delivery  of  market  milk;  and  a  good  begin- 
ning has  been  made  in  the  work  for  the  improvement  and  develop- 
nient  of  dairj^ing  in  the  South  and  the  investigations  and  studies 
regarding  the  construction  of  dairy  buildings  and  the  organization  and 
management  of  dairy  enterprises. 

BUTTER    INVESTIGATIONS. 

About  5,000  pounds  of  butter  were  made  under  different  conditions 
and  stored  for  eight  months  at  different  temperatures.  The  conclu- 
sion from  this  experiment  is  that  the  use  of  cream  received  at  the 
creamery  in  a  sweet  condition,  light  salting  of  the  butter,  and  low 
tempemtures  (10^  F.  below  zero  to  10^  F.  above  zero)  give  nuieh  the 
^t  results  for  storage  butter. 

Two  common  troubles  of  butter  makers — mold  in  butter  tubs  and  the 
fehv  flavor  of  butter — have  been  studied.     The  coatintr  of  tubs  with 

Craffin  has  been  found  to  be  an  effective  method  of  preventing  mold. 
vestigations  regaixling  the  tishy  flavor    have  not   progressed    far 
^ough  to  determme  the  cause  of  this  trouble,  and  are  being  continued. 
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A  sj'stem  of  market  inspection  of  butter  at  New  York  and  Chi 
has  been  started  with  a  view  to  assisting  creameries,  to  improve  w«j 
quality  of  their  product.     When  butter  arriving  at  one  of  tnese 
kets  is  found  deficient  in  quality  a  statement  of  its  condition  is  seni  w 
the  butter  maker,  to  the  dealer  who  purchases  the  butter,  and  to  t 
dairy  and  food  commissioner  of   the  State  in  which  the  butter  ^ 
produced. 

CHEESE  INVE8TIOATION8. 

Further  work  was  done  during  the  year  in  the  manufacture  and 
storage  of  cheese.  A  quantity  of  American  Cheddar  style  cheese  was 
made,  cured,  and  stored  under  varying  conditions,  and  the  details  of 
the  experiments,  with  a  review  of  previous  work  on  the  subject,  were 
publisned.  The  cheese  that  scorea  highest  was  that  placed  in  stoi'age 
at  32^  F.  directly  from  the  press,  while  that  scoring  lowest  was  cured 
entirely  in  the  factory  curing  room  at  about  65^  F.  Cold  curing 
appears  to  derive  its  value  chiefly  from  its  effect  on  what  otherwise 
might  be  poor  cheese.  The  populajr  taste  is  growing  decidedly  toward 
mild  cheese,  and  to  meet  this  demand  it  seems  desirable  to  have  cheese 
ripened,  so  far  as  it  is  ripened  at  all,  at  low  temperatures. 

The  experiments  in  the  manufacture  of  soft  cheese  of  leading  Euro- 
pean varieties  have  been  continued  throughout  the  year  in  cooperation 
with  the  Storrs  (Conn.)  Experiment  Station.  During  the  winter  a 
scientist  connected  with  this  work  spent  two  months  in  Europe  study- 
ing the  manufacture  of  cheese,  and  these  studies  have  resulted  m 
marked  progress  in  our  investigations  regarding  Camembert  and 
Roquefort  cheese.  While  there  are  some  problems  yet  to  be  investi- 
gated, the  knowledge  so  far  gained  of  the  inngi,  methods,  and  condi- 
tions necessary  in  the  production  of  these  kinds  of  cheese  indicates 
that  it  is  entirely  practicable  to  manufacture  in  this  countiy  soft 
cheeses  of  these  types  fully  equal  to  the  best  European  product. 

THE   PRODUCTION   AND   HANDLING   OF   MILK. 

Prol)ably  no  article  of  food  is  more  generally  consumed  than  milk, 
and  in  striving  for  pure  foods  a  wholesome  milk  supply  must  be  con- 
sidered of  prime  importance.  During  the  year  the  Dairy  Division 
has  investigated  the  milk  supplies  of  various  cities,  and  has  begun 
studies  of  the  organization  ana  working  of  milk  sanitary  commissioi 
and  other  bodies  whose  object  is  to  improve  the  quality  of  marked 
milk. 

The  competitive  exhibit  of  milk  and  cream  at  the  National  Dair^ 
Show  in  Cnicago  in  February  was  in  charge  of  the  Dairy  Divisiofi 
and  gave  an  object  lesson  of  great  educiitional  value.  It  was  demon: 
strated  that  milk  and  cream  produced  under  sanitar}^  conditions  coul^ 
be  shipped  long  distances  and  kept  sweet  for  several  weeks  without 
•n;      her  means  of  preservation  than  cleanliness  and  low  temperatures* 

DAIRY   IMPROVEMENT   IN  THE  801TH. 

t.  K.xvLi  survey  of  dairy  conditions  in  the  South  has  been  made  i^^ 

irst  step  in  the  work  of  improving  these  conditions  and  promoting 

lairy  interests  of  that  section.     Ihis  preliminar}'  work  has  showf 

vhile  in  some  cases  southern  dairy  herds  are  j^elding  as  gooC 

*--iiS  as  are  ordinarilj''  expected  in  any  part  of  the  country,  there  u 

ciotoC  need  throughout  the  South  for  education  in  Improved  methods  OJ 

loJry  Sro^Hina  and  f'^eding  and  milk  production.     Many  of  the  south 
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[  people  show  a  desire  to  learn  more  of  dairying  so  as  to  get  away 
Tom  the  one-crop  system.  One  serious  handicap  is  the  inferior  class 
)f  cattle  found  there,  probably  due  largely  to  the  presence  of  the  cattle 
ick. 

OTHER  DAIRY   WORK. 

To  meet  the  demand  for  information  and  assistance  as  to  the  con- 
struction of  dairy  buildings,  some  studies  and  experiments  have  been 
md  are  being  made.  A  circular  giving  plans  for  an  improved  dairy 
barn  was  published,  and  many  plans  for  dairy  buildings  of  various 
kinds  have  been  worked  out  and  sent  to  farmers  throughout  the  country. 
Some  experiments  have  been  made  in  building  silos  of  three  types  of 
construction. 

Investigations  into  the  organization,  equipment,  and  management  of 
creameries  and  cheese  factories  have  been  undertaken  to  enable  the 
Department  to  give  advice  and  assistance  on  these  subjects. 

RENOVATED   BUTTER. 

In  the  administration  of  the  portion  of  the  law  of  May  9,  1902, 
which  relates  to  renovated  butter,  the  Department  has  continued  its 
supervision  of  the  manufacture  and  sale  of  this  article.     The  factories 
and  ingredients  are  inspected  to  insure  sanitary  conditions  and  whole- 
someness,  and  the  proauct  is  inspected  in  the  markets  with  a  view  to 
detecting  and  preventing  violations  of  the  law  and  regulations  as  to 
proper  labeling.     The  factories  are  in  better  sanitary  condition  than 
in  past  years,  and  as  a  rule  the  manufacturers  show  a  disposition  to 
comply  with  the  law  and  regulations.     Evidence  of  the  illegal  sale  of 
renovated  butter  by  dealers  in  several  cities  has  been  collected,  how- 
ever, and  some  prosecutions  have  been  instituted.     The  regulations  of 
the  Department  have  been  sustained  in  two  court  decisions. 

BXJBEAU  OF  PLANT  INDUSTKY. 

A  leading  feature  of  the  work  of  the  Bureau  of  Plant  Industry  dur- 
ing the  [)ast  year  has  been  the  cooperative  demonstration  work  with 
fanners,  fruit  growers,  and  others.  It  has  been  my  established  policy 
to  have  our  own  officers  carefully  scrutinize  all  operations,  including 
those  which  involve  the  conducting  of  business  as  well  as  those  in 
which  both  field  and  scientific  investigations  are  concerned. 

INTRODUCING    NEW   CROPS  AND    NEW   INDUSTRIES. 

The  search  by  agricultural  explorers  in  foreign  lands  for  new  crops 
I  has  been  continuea.  A  trained  man  has  spent  the  last  3  ear  in  the  cul- 
tivated fields  and  wild  mountains  of  north  China  and  Manchuria 
searching  for  new  plants  and  seeds  worthy  to  be  transplanted  to  this 
country  and  for  wild  forms  of  our  cultivated  fruits  and  vegeta))les 
^hich  may  have  characters  of  hardiness  or  unusual  vigor  that  will 
make  them  useful  for  the  plant  breeders  of  the  United  SUites.  Shii)- 
nients  of  scions  and  of  seeds  representing  hundreds  of  interesting 
things  have  been  sent  in  and  are  now  growing  in  the  trial  gardens  of 
the  Department.     Among  the  things  secured  are  new  hardy  Pekin 

fjrsimmon  varieties,  interesting  varieties  of  the  English  wahuit,  the 
hinese  pistache,  wild  and  cultivated  apricots,  the  wild  peach  from  its 
SQpposed  original  home,  hardy  apples  and  edible-fruited  liawthorns, 
Bullets  and  field  beans,  a  lawn  sedge  that  is  promising,  and  a  very 

H.  Doc.  6,  59-2 3 
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remarkable  lot  of  Chinese  grape  varieties,  not  to  mention  a  most 
unusually  interesting  collection  of  ornamental  trees  and  shrubs  suited   , 
to  the  climate  of  the  Eastern  and  Middle  States. 

New  ALFALFAS  AND  OTHER  CROPS. — Oncof  the  most  important  achieve- 
ments of  the  Bureau's  exploration  work  is  the  recent  discovery  by  Prof. 
N.  E.  Hansen,  of  the  South  Dakota  Agricultural  Experiment  Stati 
who  is  now  abroad  in  the  interest  of  the  Department,  of  the  existence  oi 
a  Siberian  alfalfa,  an  excellent  forage  plant  with  yellow  instead  of  the 
usual  blue  flowers.     This  plant  is  native  on  the  dry  steppes  of  Siberia, 
where  the  mercury  sometimes  freezes  without  snow,  thus  proving  the 
ability  of  the  plant  to  withstand  with  no  protection  a  temperature  of 
about  40  degrees  below  zero.     The  existence  of  this  alfalfa  has  been 
suspected  for  many  years,  and  its  final  discovery,  it  is  believed,  may 
mark  an  epoch  in  the  agriculture  of  the  northwestern  prairie  regions 
of  the  United  States,  wnere  the  rainfall  is  slight  and  tne  winters  are 
exceedingly  cold.     Professor  Hansen  is  making  a  very  careful  study  of 
this  plant,  with  a  view  to  its  cultivation  in  this  country.     A  Quantity  of 
the  seed  of  this  valuable  crop  has  been  secured,  which  will  oe  given  a 
thorough  trial  by  the  Department  at  an  early  date.     It  will  supplement 
durum  wheat  in  a  rotative  system  and  avoid  the  necessity  of  summer 
fallowing. 

The  most  distinct  of  any  of  the  alfalfas  is  the  newly  introduced 
Arabian,  characterized  by  its  large  leaflets,  hairiness,  and  vigorous 
growth.  Its  quick  recovery  after  cutting  renders  an  extra  cutting 
possible  in  lon^  seasons.  It  is  proving  of  special  value  in  the  irrigated 
sections  of  California  and  the  Southwest,  though  its  lack  of  hardiness 
makes  it  unsuited  to  the  colder  parts  of  the  country.  Attempts  are 
under  way  to  establish  strains  resistant  to  cold  and  drought. 

A  species  of  vetch  called  the  Tangier  pea  has  proved  superior  to  all 
others  in  California  in  its  luxuriance  of  growth,  having  yielded  as 
high  as  9  tons  of  green  feed  per  acre.  On  account  of  this  great 
amount  of  herbage  it  chokes  out  weeds  very  effectually.  As  a  green 
manure  crop  it  promises  in  California  to  supersede  all  others.  Its 
value  as  forage  remains  to  be  ascertained.  A  large  quantity  of  seed 
is  being  grown  so  as  to  introduce  it  extensively  next  season. 

A  most  luxuriant  subtropical  grass,  called  the  Para  grass,  has  proved 
well  adapted  to  the  Gulf  coast  region,  Arizona,  and  California.     Where 
suflScient  moisture  is  provided  this  grass  will  yield  about  8  tons  of  haj 
per  acre.     It  is  coarse  in  quality,  but  very  nutritious.     The  seed  is 
very  poor  in  quality,  but  the  grass  can  readily  be  grown  from  cut- 
tings, one  plant  covering  100  square  feet  or  more  in  a  season.     It  is 
T^lanned  to  distribute  the  cuttings  extensively  in  the  spring  of  1907. 
Encouraging  the  matting  industry. — The  United  States  imports 
very  year  larger  and  larger  quantities  of  hand-made  floor  coverings 
■lade  from  several  species  of  aquatic  rushes  and  sedges  that  grow 
'  ^tty  generall}^  over  the  world.     In  1906  more  than  50,000,000  yards 
-'^re  imported,  and  more  than  $4,000,000  paid  for  them,  notwith- 
^utnding  the  fact  that  looms  have  been  invented  that  can  weave  the 
ushes  into  us'^^ul  floor  mats.     These  looms,  the  result  of  American 
"*>genuity,  ^^^'-      «nHpd  by  single  operators,  can  turn  out  more  than 
<•'  ^ard«  ^     ■■'        v       lay — a  strong  contrast  to  the  hand  looms  in  use 
•'^-ei^.         ..  Vom  which  we  draw  our  supplies  of  matting. 

■i.  our  neglected  swamp  lands  and  tidal  regions 

..  ...ing,  b'lt  tnese  lack  the  delicate,  slender  charac- 

f    ..  -      ^  Ti-    n  upa.  in  the  Orient,  India,  and  Africa. 
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>ur  explorers  have  been  ^thering  living  plants  of  the  best  foreign 
arieties,  as  well  as  selecting  the  most  promising  native  types  for 
ial  plantings  in  the  abandoned  rice  plantations  of  the  Carolinas  and 
)r  the  delta  regions  of  the  Mississippi  and  Rio  Grande,  where  cheap 
nds,  which  are  not  now  growing  profitable  crops,  are  waiting  for  a 
3w  plant  culture. 

A  NEW  SUBTROPICAL  FRUIT.  — The  Florida  fruit  growers  have  had 
leir  enthusiasm  aroused  this  year  by  the  ripening  of  several  of  the 
^licious,  fiberless  East  Indian  mangoes  which  the  Department  has 
ttroduced.  The  collection  is  one  of  the  largest  in  the  world,  and 
lorida  growers  are  waiting  to  see  the  behavior  of  the  different  sorts 
3w  under  trial  before  planting  large  areas  in  this  fruit,  without  doubt 

of  the  great  fruits  of  the  world. 
SUCCESSFUL  DATE  CULTURE. — The   date  palms  introduced  by  the 

)artment  into  southern  California  and  Arizona  have  borne  hun- 

5  of  pounds  of  delicious  fruit  this  year.  Even  the  famous  Deglet 
oor  from  the  Sahara  has  ripened  perfectly  in  the  Salton  Basin, 
roving  that  this  unique  desert  culture  has  passed  from  the  stage  of  a 
ure  experiment  into  that  of  a  new  industry. 

The  pistache  nut. — The  investigation  of  the  pistache,a  promising 
rv-land  nut  crop,  has  resulted  in  a  distinct  widening  of  the  possibili- 
es  of  its  culture  through  the  introduction  from  Turkestan  of  hardy 
)nns.  Three  wild  species  suitable  for  stocks  have  been  introduced 
r      the  driest  deserts  of  the  Old  World,  and  a  very  hardy  stock  has 

)  I    m  secured  in  northern  China. 

investigations  by  the  pathglggists. 

The  vear  has  been  an  unusual  one  in  the  field  of  plant  pathology. 
here  Bave  been  serious  outbreaks  of  disease  and  the  staff  of  men 

id  in  this  work  has  been  kept  very  busy. 

rMUA&  BLIGHT. — The  Department  has  worked  out  by  careful  bacte- 

cal  investigation  methods  of  controlling  this  serious  menace  to 

le  p       and  apple  industry.     The  disastrous  attacks  of  the  old  eastern 

DJ     ht  upon  the  magnificent  pear  orchards  of  California  have 

roughw  *nto  prominence  the  importance  of  this  work.     During  the 

:  six  years  the  Department  has  been  engaged  in  demonstrating  on 
SI  I  scale  in  certain  isolated  orchards  the  practicability  of  control- 
ng  ine  disease,  mainly  by  the  eradication  of  the  blighted  portions  of 
^e  tree  and  the  antiseptic  treatment  of  the  wounds.  Strenuous 
fforts  are  being  made  by  the  Department,  in  cooperation  with  the 
tate  experiment  station  and  the  State  and  county  horticultural  com- 
ners  of  California,  to  assist  in  applying  these  methods  in  saving 
36  California  orchards.  The  pear  orchards  of  California  represent  a 
aluation  of  about  §15,000,000,  producing  an  average  annual  income 
)  the  fruit  growers  of  $1,500,000.  One-third  of  this,  at  least,  has 
Iready  been  destroyed,  but  we  hope  to  help  the  growers  to  save  the 
?mainder.  Pear  blight  is  destroying  the  pear  industry  in  several 
ther  western  States,  and  urgent  requests  have  been  made  for  assist- 

e,  which  the  Department  expects  to  grant  as  far  as  it  is  able. 
LITTLE  PEACH  AND  PEACH  YELLOWS. — The  little  pcach  disease  has 

'  been    kept   under  control  for  three  3^ears  on  the  test  area  in 

^higan,  ana  it  is  believed  that  the  efficacy  of  the  method  has  been 
Biiv  demonstrated  there.     Work  has  therefore  been  transferred  to  a 

lar  demonstration,  in  cooperation  with  the   Cornell  Experiment 
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Station,  in  a  test  area  in  Nia^ra  County,  N.  Y.  This  is  confidently 
expected  to  show  the  possibility  of  greatly  reducing  the  ravages  of 
the  little  peach  disease  and  also  of  the  peach  yellows. 

Peach  yellows  has  been  unusually  destructive  in  West  Virginia  and 
Maryland  during  the  past  season.  Department  experts  have  been 
studying  the  disease  in  cooperation  with  the  West  Virginia  State 
Experiment  Station  and  urging  the  application  of  eradication  methods. 
In  one  district,  at  least,  in  West  V irginia,  fully  90  per  cent  of  the 
peach  trees  have  been  destroyed  by  the  yellows  during  the  past  three 
years,  and  mainly  during  the  present  season. 

Apple  bitter  rot  in  the  Ozark  Mountain  region. — Last  sea- 
son's successful  spraying  experiments  in  Virginia  demonstrated  for 
the  first  time  the  possibility  of  controlling  bitter  rot  of  the  apple  on 
the  Yellow  Newtown  variety  and  indicated  the  exact  dates  of  treat- 
ment. This  work  has  now  been  transferred  to  the  Ozark  districts  of 
Missouri  and  Arkansas.  Here  it  has  been  tested  on  a  much  larger 
scale  and  on  different  varieties  of  apples.  The  results  fully  corrobo- 
rate last  year's  (conclusions  and  have  demonstrated  the  entire  feasi- 
bility of  practically  complete  control  of  this  serious  orchard  disease. 
Some  minor  rots  and  defects  of  the  apple  have  also  been  more  com- 
pletely brought  under  control  as  a  result  of  this  treatment. 

Gumming  fungus  or  shot-hole  fungus  of  the  peach. — The 
gumming  fungus  or  shot-hole  fungus  has  been  increasing  in  Califori 
at  an  alarming  rate  during  the  last  five  or  six  years  and  has  resultec 
in  very  severe  losses  to  the  peach  growers  of  that  State.  It  threatens 
the  destruction  of  the  peach  industry  of  the  Sacramento  and  Sar 
Joacjuin  valleys.  A  treatment  was  suggested,  after  proper  study  bj 
Department  oflScials,  which  has  been  wholly  successful. 

Wilt-resistant  melons. — Wilt  has  nearly  destroyed  the  water 
melon  industry  in  many  sections  of  the  South.  All  known  varieties  o 
melons  have  been  tested,  but  none  resistant  to  the  disease  was  found 
It  was  found,  however,  that  the  citron  is  resistant,  and  the  Depart 
ment  undertook  b}'^  hybridization  to  breed  this  quality  into  the  melon 
The  result  has  been  successful,  and  there  has  been  secured  and  fixed ; 
variety  of  melon  very  resistant  to  wilt — a  heavy  yielder,  of  excellen 
qualit}^  and  well  adapted  to  shipping.  Next  season  it  will  be  propa 
gated  for  distribution. 

Wilt-resistant  cotton. — The  wilt-resistant  selections  of  Se 
Island  cottons  are  now  regularly  used  in  the  infected  soils  in  the  S 
Island  districts  of  South  Carolina.  The  loss  from  wilt  has  th 
been  practically  eliminated  in  the  principal  region  in  which  tbj 
special  cotton  is  grown.  The  disease  is  still  causmg  much  loss  in  th 
interior  districts,  where  this  variety  of  cotton  is  grown,  owing  to  th 
fact  that  many  of  the  growers  do  not  appreciate  the  value  of  resistai 
seed.  Demonstration  tests,  however,  are  rapidly  convincing  then 
^'Vnellent  wilt-resistant  selections  of  Upland  varieties  have  also  bee 
"t^cared.  Seed  will  be  distributed  this  year  to  cooperators  and  propi 
iuted  next  year  for  more  general  distribution. 

J^'Sease-rp:sistant  potatoes. — For  several  years  this  Departmei 
^""n  testing  various  American  and  European  varieties  of  potatoe 

■       ally  for  disease  resistance,  and  has  now  secured  several  goc 

les  resistant  to  both  the  early  and  late  blight,  as  well  as  to  ti] 

^r^r  flea  beetles.     The  work  is  carried  on  principally  in  cooper 

"      he  Vermont  EvDeT-^ment  Station,   though   several  oth< 


^(\  *Tif\-ru>     >f»-in 
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PROGRESS   IN   CEREAL   WORK. 

Extension  of  the  winter  wheat  area. — About  four  years  ago 
;he  Department  began  a  systematic  distribution  of  the  Kharkof  wheat, 
d  extensive  trials  of  this  variety  in  cooperation  with  the  State  experi- 
nent  stations.  It  is  the  hardiest  winter  wheat  yet  grown  in  this 
*ountry,  and  is  now  thoroughly  established.  By  its  use  the  area  in  which 
printer  wheat  can  be  successfully  cultivated  has  been  much  extended 
;o  the  northward  and  westward,  particularly  in  Nebraska  and  Iowa, 
«rhile  a  considerable  amount  is  now  grown  in  South  Dakota  and 
southern  Minnesota.  It  will  be  conservative  to  state  that  wherever 
this  wheat  has  been  introduced  the  yield  per  acre  is  being  increased 
on  an  average  of  5  bushels. 

Establishment  of  winter  barley. — Much    attention    has    been 
given  this  year  to  the  introduction  and  development  of  winter  varieties 
of  barley.     It  is  well  known  that  fall-sown  grain  will  yield  much  more 
on  the  same  ground  than  spring-sown  grain,  in  addition  to  the  fact 
that  winter  grain  is  almost  always  of  better  quality.     Excepting  some 
Southern  States,  winter   barley  has   heretofore  been  practically  un- 
known in  this  country.     After  three  years  of  demonstration  work, 
the  Tennessee  Winter  barley  is  now  well  established  in  Kansas,  Okla- 
homa, and  southern  Nebraska,  in  addition  to  a  few  successful  trials 
that  have  been  made  in  the  North  Central  States.     The  results  of  the 
introduction   of  this  barley   are   remarkable  and  very   interesting. 
Wherever  it  has  been  grown  it  is  now  often  yielding  50  per  cent  more 
to  the  acre  than  the  ordinary  spring  barley.     Besides,  it  has  the  advan- 
tage of  giving  much  winter  pasturage  in  seasons  that  are  favorable  for 
pasturing. 

The  unusual  success  of  some  of  our  introduced  Swedish  and  Aus- 
trian j^edigreed  barleys  is  opening  up  the  great  possibilities  of  pure 
strains  of  this  cereal,  especially  for  malting  purposes. 

Durum  wheat. — In  the  field  work  on  durum  wbeat  all  efforts  are 
now  being  concentrated  on  its  improvement,  particularly  in  the  devel- 
opment first  of  pure  types.  Mucn  help  is  being  given  in  the  investi- 
gations of  this  wheat  by  the  experiment  stations,  particularly  those  of 
^'orth  Dakota,  South  Dakota,  and  Colorado.  It  is  so  well  demon- 
strated that  the  Kubanka  variet}'  is  the  best,  considering  all  qualities,  for 
the  northern  districts  that  farmers  everywhere  throughout  the  North 
are  urged  to  sow  only  this  type.  A  number  of  experiments,  including 
haking  tests,  all  of  which  have  been  published,  have  proved  conclu- 
sively that  it  is  equal  to  the  best  No.  1  hard  spring  wheat  for  making 
bread.  The  results  in  the  sale  of  this  wheat  during  the  last  season 
wd  so  far  this  season  have  been  fjivomble  far  beyond  expectation. 
Last  year  about  10,000,000  bushels  were  exported  to  foreign  coun- 
tries, and  the  price  on  an  export  ba.sis  at  New  York  City  and  on  the 
Canadian  border  was  at  sev^eral  times  equal  to  that  of  the  hard  spring 
wheat.  Probably  at  least  20,000,000  bushels  were  produced  in  1905, 
which,  after  making  ample  allowance  for  seed,  leaves  several  million 
husheis  that  must  have  been  used  for  bread  in  this  country.  A  good 
portion  of  this  was  used  in  Minneapolis.  For  the  crop  this  year  a 
safe  estimate  would  be  about  50,000,000  bushels,  or  approximately 
one-twelfth  of  the  usual  wheat  crop  of  this  country. 

From  the  daily  and  weekly  reports  received  from  the  markets,  it 
appears  that  about  12,000,000  bushels  of  this  crop  have  so  far  been 
8oid  for  export.     This  season,  at  New  York  City,  durum  wheat  is  so 
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far  selling  uniformly  at  5  or  6  cents  less  than  the  same  grade  of  Ma 
toba  hard.  The  increasing  export  demand  from  dealers  who  kn 
how  to  judge  this  class  of  wheat  ought  to  be  strong  evidence  of 
value  to  American  manufacturers,  and  it  is  hoped  that  in  the  futi 
our  home  consumption  will  increase  much  more  rapidly. 

Sixty  Day  oat. — In  previous  reports  attention  has  been  called 
the  superiority  of  the  introduced  Swedish  Select  oat  over  other  stai 
ard  varieties  throughout  the  Northern  States.  During  the  same  ti 
another  variety  of  oats  has  been  introduced  from  Russia,  known  as 
Sixtv  Da3%  but  which  matures,  however,  in  a  little  over  ninety  insti 
of  sixty  Says.  It  is  so  much  earlier  than  other  varieties  that  it  of 
escapes  many  fungous  and  insect  pests  that  attack  other  oats,  as  y 
as  the  effects  of  severe  periods  of  drought.  It  is  very  prolific  8 
rule,  and  has  an  unusually  wide  adaptation  geographically. 

Amarillo  TESTING  FARM. — The  testing  farm  at  Amarillo,  Tex., 
been  in  operation  one  year,  and  the  fall  seeding  of  the  second  yea 
now  finisned.  The  operations  here  are  to  a  large  extent  in  the  nat 
of  pioneer  work  to  demonstrate  to  the  inhabitants  of  the  large  area 
the  Panhandle  of  Texas  that  agriculture  can  actually  be  conductec 
that  region.  The.  experiments  were  conducted  previously  at  Ch 
ning,  Tex.  That  much  success  has  been  attained  m  this  work  is  ir 
cated  in  the  many  crops  that  have  been  successfully  grown  through 
that  territory  during  the  last  year,  the  farmers  having  been  inducec 
sow  these  crops  largely  through  the  influence  of  these  investigations 

Investigations  in  California  and  the  Southwest. — Experinic 
for  the  purpose  of  improving  the  qualit}'  of  wheat  in  California 
been  conducted  for  two  years  at  Modesto  and  Yuba  City,  Cal. 
addition,  seed  of  some  of  the  most  promising  varieties  of  wheat  u 
in  these  experiments  has  been  furnished  in  cooperative  trials  \^ 
farmers  in  other  States  of  the  Southwest.     From  the  results  of 
work  so  far  it  is  evident  that  at  least  two  of  these  new  wheats  are  v 
well  adapted  to  the  southwestern  United  States  and  are  at  the 
time  good  milling  wheats. 

Chemical  and  baking  tests  of  flour  and  grain. — In  cooperal 
with  the  Bureau  of  Chemistry  many  chemical  analyses  and  otner  t 
have  been  made  of  introduced  grains,  particularl}'^  oats  and  barh 
to  determine  their  feeding  value.  An  important  piece  of  work 
been  the  investigations  of  the  comparative  value  of  durum-wl 
flour  for  bread  making  conducted  for  this  Department  by  the  Coli 
bus  Laboratories  of  Chicago. 

A  STUDY  OF  WHEAT  DETERIORATION. — During  the  year  a  spe 

investigation,  also  in  cooperation  with  the  Bureau  of  Chemistry, 

been  made  to  determine  tne  causes  of  the  deterioration  of  wheat  f  i 

'he  milling  standpoint.     An  important  clue  to  the  solution  of 

jroblem  has  been  discovered,  and  when  the  matter  is  fully  worked 

*'  will,  without  doubt,  enable  the  farmer  to  prevent  the  productioi 

•^t  and  light-colored  grains  that  are  much  inferior  in  quality. 
^TCEi?     '"S'  'r-  vTioNS. — A scricsof experiments for the thoroughst 
'ce,  1'  xtsties,  methods  of  handling,  irrigation,  etc.,  has  b 

-     orti   1  n  cooperation  with  the  Louisiana  Agricultural  Exp 

*  -  ''rowley,  La.,  having  been  selected  as  the  place  of  O] 

■  nan  800  distinct  varieties  of  rice  are  under  experimi 

H'C'  onqp^Ti  nlropr^v  sho'*^  that  a  good  beginning  has  h 
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GRAIN  STANDARDIZATION. 

From  time  to  time  during  the  past  five  years  demands  have  been 
e  upon  the  Department  for  aid  in  the  grading  and  handling  of 
•rain.  It  has  been  fully  recognized  that  this  is  a  matter  which 
emands  most  careful  investigation,  as  both  our  home  and  foreign 
markets  are  involved.  Grain  grading  as  now  practiced  by  the  various 
State  and  other  organized  bodies  has  not  been  satisfactory,  chiefly  on 

count  of  the  lack  of  uniformity.     The  Department  has  consistently 

d  the  ground  that  some  system  of  standardization  is  absolutely  nec- 
y  as  a  first  step  toward  securing  uniform  methods  of  grain  grad- 
ng.  With  a  view  to  eventually  bringing  about  this  standardization, 
Congress  at  its  last  session  authorized  the  establishment  of  laboratories 
or  the  purpose  of  examining  and  reporting  upon  the  nature,  quality, 
ind  condition  of  any  sample,  parcel,  or  consignment  of  seed  or  grain 
jntering  into  interstate  or  foreign  commerce.  After  a  careful  study 
)f  the  situation,  two  laboratories,  all  the  funds  at  hand  would  permit, 
lave  been  established — one  at  Baltimore,  Md.,  the  other  at  New 
Orleans,  La.  At  both  places  the  Department  has  received  the  cordial 
^operation  of  the  chambers  of  commerce,  and  is  now  about  to  enter 
ipon  the  regular  duties  connected  with  the  laboratories. 

It  will  be  the  object  of  these  laboratories  to  make  a  thorough  study  of 
present  systems  of  grain  grading  with  a  view  to  reaching,  if  practica- 
ble, conclusions  which  will  make  standardization  possible.  It  is  rec- 
ognized that  much  preliminary  work  must  be  done,  and,  furthermore, 
that  special  apparatus  will  have  to  be  devised  for  quickly  determining 
the  moisture  content  of  gpain,  and  for  conducting  other  observations 
and  investigations.  A  moisture-determining  apparatus  has  already 
been  devised  and  is  now  in  use  at  our  laboratories.  It  is  believed  that 
improvements  can  be  made  in  these  devices  and  the  Department's 
officers  are  already  at  work  on  this  problem. 

Recognizing  the  need  for  the  closest  relations  with  the  grain  trade, 
the  Department  has  secured  the  services  of  an  expert  in  grain  grading, 
whose  long  experience  should  be  of  the  greatest  value  in  working  out 
the  many  proolems  which  must  necessarily  be  connected  with  this 
important  line  of  work. 

DRY-LAND   FARMING. 

Recognizing  the  necessity  for  more  systematic  efforts  along  the  line 
of  dry-land  farming,  during  the  past  year  important  field  and 
laboratorv  investigations  have  been  arranged  for,  which,  it  is  believed, 
will  be  or  great  value  to  those  who  have  already  settled  or  who  con- 
template settling  in  semiarid  areas  where  irrigation  is  impracticable. 
The  Great  Plains  area,  lying  between  the  ninety-eighth  and  one  hun- 
dred and  fourth  meridians  and  including  approximatelv  330,000  square 
miles,  is  one  of  the  most  important  districts  where  this  work  is  being 
conducted. 

Scope  of  the  investigations. — Throughout  this  vast  area  there  is 
not  a  single  State  experiment  station,  although  there  are  several  sub- 
stations. The  plan  of  the  work  is  to  establish  special  substations  in 
cooperation  witn  the  State  experiment  stations  in  North  Dakota,  South 
Dakota,  Nebraska,  Oklahoma,  Colorado,  Kansas,  and  Texas.  At 
these  stations  a  series  of  tests  will  be  carried  on  which  will  enable  the 
State  authorities  and  the  Department  to  answer  definitel}^  important 
questions  as  to  systems  of  cropping  and  farm  management  in  this 
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extended  area.  The  successful  work  already^  inaugurated  with  the 
durum  wheats  leads  to  the  belief  that  there^  are  several  other  crops 
which  might  also  prove  highly'  successful. 

Advice  to  prospective  settlers. — On  account  of  the  efforts  made 
by  land  agents  for  the  past  two  or  three  years  to  induce  farmers  to 
take  up  land  in  this  region  it  seems  proper  to  make  a  few  cautionary 
statements  in  regard  to  this  entire  section  of  countr3\  While  there 
are  great  agricultural  possibilities  in  the  region,  the  fact  must  not  be 
overlooked  that  farming  there  must  be  conducted  along  radicallv  differ- 
ent lines  from  those  of  the  more  humid  portions  of  the  United  States. 
Unquestionably  many  settlers  have  gone  into  this  section  who  will  be 
grievousl3'^  disappointed  in  the  near  future.  In  spite  of  the  fact  that 
the  past  few  seasons  have  ^iven  abundant  rainfalls,  the  evidence  is 
pretty  conclusive  that  conditions  will  soon  resume  their  normal  state, 
which  is  one  of  semiaridity,  and  these  conditions  miLst  be  met  in  a 
way  for  which  few  farmers  of  the  section  are  now  prepared.  It  is 
needful  to  look  with  great  caution  upon  the  statements  emanating 
from  interested  parties  as  to  the  probability  of  continued  rainfalls  and  I 
the  growing  of  crops  similar  to  those  now  commonly  known  to  the 
more  eastern  sections  of  the  United  States. 

GOOD  SEED  FOR  THE  FARMER. 

Several  lines  of  work  carried  on  during  the  year  have  for  their 
object  the  improvement  of  the  seed  upon  which  the  farmer  must  depend 
for  his  crops.     The  investigations  of  seed   adulterations  previously 
mentioned  in  these  reports  have  been  continued,  and  there  is  every  evi- 
dence that  the  publication  of  the  names  of  firms  found  to  be  selling  adul- 
terated seed  has  been  the  means  of  checking  the  evil.     In  all  this  work 
the  Department  has  but  one  object,  namel}^,  to  protect  the  farmer  from 
unscrupulous  dealers  who  make  a  pi*actice  of  foisting  bad  seed  upon 
him.     The  rank  and  file  of  American  seedsmen  do  not  follow  any  such 
practices  and  are  as  anxious  as  the  Department  to  protect  the  farmer. 
A  CAMPAIGN  OF  EDUCATION.  — The  Seed  Laborator V  has  tested  for  both 
seedsmen  and  farmers  hundreds  of  samples  of  seeds  auring  the  past  3'ear, 
and  in  this  way  has  greatly  encouraged  the  propaganda  for  good -seed. 
A  feature  of  the  work  has  been  a  campaign  ot  education  for  better  seed. 
Cheap  seed  is  often  the  most  expensive  thing  connected  with  a  crop. 
A  few  cents  saved  on  each  pound  of  alfalfa  or  clover  seed  may  cost 
the  farmer  all  of  his  work  in  preparing  and  fertilizing  the  ground, 
besides  the  loss  of  an  entire  season  in  getting  the  crop  started.     The 
Bureau  has  also  been  actively  engat^ed  in  encouraging  the  good-seed 
work  through  addresses  at  farmers'  institutes  and  other  meetings. 

Better  grades  of  seed  corn. — Special  work  has  been  done  during 
:he  past  3^ ear  in  demonstrating  the  great  importance  of  high-grade 
seed  corn.     The  work  was  inaugurated  to  establish  the  great  value  of 
)r<)per  care  of  the  ordinary  seed  as  grown  by  the  farmer.     The  main 
noint  at  issue  was  the  gain  in  yield  due  to  the  vitality  of  the  seed. 
*'*tual  field  demonstrations  have  shown  that,  taking  corn  in  the  aver- 
se— that  is,  corn  from  different  parts  of  the  Tnited  States  as  ordi- 
•arily  saved  for  seed  by  farmers— the  3^ield  would  be  increased  about 
r    ^'u*  cent  if  the  vitality  were  perfect.     The  Department  has  pointed 
simple  methods  of  testing  vitality  that  any  farmer  can  follow,  and 
,.iown  in  field  pract^*^"^  that  the  adoption  of  such  methods  by  the 
:arme^'  ^noy  increase  hi.*  \  -e!^'   "rom  10  to  15  per  cent.     Similar  work 
)JL*  *u    .      .ti/j-iffor'   ^    ,  ••■*"r  of  other  crops. 
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WORK  ON   THE   SUGAR  BEET. 

DUCTiON  OF  HIGH-GRADE  STRAINS  OF  SEED. — The  work  on  breed- 
yh-gi-ade  stmins  of  sugar-beet  seed  has  been  very  satisfactory 

the  year.  This  work  is  being  conducted  in  cooperation  with  a 
r  of  experiment  stations  and  private  individuals.  The  first 
jrcial  crop  of  seed  raised  from  roots  selected  under  departmental 

ision  was  harvested  this  year  by  a  grower  in  Washington  State 
me  15,000  pounds  of  seed  were  secured,  all  from  beets  which, 
3rcially  analyzed  by  the  Department,  showed  su^r  contents  of 
J2  per  cent.     In  the  work  or  selection  rigid  attention  is  given  to 

detail  of  size,  color,  form  of  root,  shape  of  leaf,  etc.  The 
tment  has  received  from  a  number  of  sources  satisfactory  evi- 
that  the  American  seed  which  it  is  developing  is  highly  satis- 
y.  One  factory  alone  reports  that  the  American-grown  seed 
sed  the  3'ield  1.19  tons  per  acre  on  an  area  covering  391  acres, 
d  among  158  farmers.  This  seed  was  put  out  in  competition  with 
:>t  the  most  expensive  grades  of  imported  seed  obtainable.  As 
of  work  closely  connected  with  the  foregoing,  the  Department 
efully  investigating  and  testing  various  varieties  of  sugar-beet 
mported,  together  with  all  strains  of  sugar-beet  seed  grown  by 
lean  firms. 

iLE-GERM  SEED. — Very  satisfactory  results  have  been  secured  in 
velopment  of  a  sugar-beet  seed  which  will  contain  a  single  germ, 
ighl}'  important  to  secure  beet  seed  which  will  eliminate  a  con- 
ble  portion  of  the  work  of  thinning.  The  latest  returns  from 
ivestigations  along  this  line  show  that  our  beets  are  averaging 
26  per  cent  of  single-germ  seed  and  that  such  seed  is  producing 
yielding  from  16  to  17  per  cent  sugar.  The  purity  coefficient  is 
)und  to  be  satisfactory. 

important  work  on  fertilizers,  the  improvement  of  cultural  con- 
s,  and  the  extension  of  the  sugar-beet  area  has  been  continued. 

r   MARKETING,  TRANSPORTATION,  AND   STORAGE   INVESTIGATIONS. 

)erimentiil  investigations  of  the  methods  of  harvesting,  packing, 
sorting,  and  storing  fresh  fruits  of  various  kinds  have  been  con- 
[  during  the  year.  The  fruit  transportation  studies  have  been 
ed  chiefly  to  (|uestions  involved  in  the  transcontinental  shipment 
iduous  and  citrus  fruits  of  the  Pacific  coast  to  eastern  markets. 
E'MENTS  OF  PEACH FS  AND  PLUMS. — Experimental  carload  ship- 
of  perishable  varieties  of  peaches  and  plums,  which  were  allowed 
nain  on  the  trees  in  California  until  they  reached  much  fuller 
'ss  than  has  previously  been  considered  safe  by  shippers,  dis- 

the  fact  that  such  fruit  can  be  delivered  in  eastern  markets  in 
cally  as  sound  condition  as  when  taken  from  the  tree.  The  supe- 
:  in  flavor  and  wholesomeness  of  such  sound,  ripe  fruit  as  com- 
with  fruit  either  overripe  and  decayed  or  prematurely  picked 
ilted,  which  makes  up  so  large  a  portion  of  the  commercial  sup- 

our  cities,  was  clearly  apparent.  Special  treatment  of  these 
imental  shipments  consisted  simply  in  the  (|uick  cooling  of  the 
i  fruit  from  the  high  temperatures  which  it  possessed  when  picked 
:he  tree  to  a  temperature  of  40^  to  50"^  F.  before  it  ^vas  loaded 
inary  iced  cars  for  shipment.  Carloads  of  fruit  thus  treated  not 
equired  less  ice  in  transit,  but  maintained  more  uniform  tempera- 
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I 

tures  in  the  top  and  bottom  of  the  car,  with  resultant  greater  uniform 
ity  of  condition  of  contents  when  unloaded. 

Experiments  in  citrus  fruit  transportation. — Along  sin 
lines,  but  with  closer  attention  to  methods  of  harvesting  and  man      ■ 
lating  the  fruit,  a  careful  study  of  orange-handling  methods  in  sout! 
California  was  made.     This  revealed  many  interesting  and  impo 
facts.      It  was  found  that  the  diflference  in  the  carrying  quality 
oranges  from  different  producing  districts  in  southern  Calirornia  ^ 
due  primarily  to  the  methods  of  handling  practiced  rather  t 
inherent  characteristics  of  the  fruit  itself.     Oranges  free  from  me 
ical  injuries,  inflicted  during  the  various  processes  of   harvesi 
rarely  showed  decay  during  the  ordinary  shipment  period,  even  whcr 
transported  without  icing.     On  the  contrary,  similar  fruit  which  1 
suffered  from  inconspicuous  cuts  or  abrasions  of  the  skin  develo 
from  25  to  75  per  cent  of  decay  under  similar  conditions.     A  compre-i 
hensive  series  of  experiments,  in  which  fruit  treated  by  differ 
methods  was  subjected  to  conditions  favorable  to  the  development  o 
decay,  showed  that  where  unmutilated  fruit  as  it  came  from  the  tree 
developed  but  1.5  per  cent  of  decay,  similar  fruit,  when  dry  brushed, 
showed  4.5  per  cent,  and  washed  fruit  10.5  per  cent.     The  whole 
trend  of  the  results  of  the  investigation  thus  far  indicates  that  com- 
plexity of  methods  and  appliances  in  the  handling  of  oranges  results 
m  increased  mechanical  injury  and  correspondingly  heavy  losses  from 
decay  in  transit. 

A  study  of  the  transportation  of  oranges  across  the  continent,  in 
which  different  methods  of  shipment  were  compared,  showed  that 
where  oranges  that  had  been  mechanically  injured  were  shipped  under 
ventilation,  14  per  cent  of  decay  developed.  Similar  fruit  shipped 
under  ordinary  icing  developed  7  per  cent  of  decay,  whil^  fruit  tnal 
was  precooled  and  shipped  in  iced  cars  developed  but  4  per  cent 
Studies  of  the  effect  of  holding  the  packed  fruit  before  shipment 
showed  that,  on  the  average,  fruit  shipped  the  first  day  after  packing 
developed  but  2  per  cent  of  decay;  that  shipped  the  third  day,  3.5  per 
cent;  the  fifth,  8.6  per  cent,  and  the  seventh  day,  9.5  per  cent.  The 
proportion  of  decay  developed  in  the  mechanically  injured  fruit 
included  in  the  above  experiments  was  very  much  above  these  general 
averages,  the  important  fact  developed  being  that  prompt  shipment 
after  packing  greatly  reduces  the  risk  in  transit. 

Results  of  fruit  transportation  work. — These  investigations 
have  had  the  active  support  of  growers,  shippers,  and  transportation 
interests.  In  the  citrus  industry  advantage  is  being  taken  of  the 
results  of  the  work.  Packing  houses  are  being  remodeled  and  simpli- 
fied, the  fruit  is  being  shipped  more  quickly  after  picking.  All  the 
^'nterests  involved  have  shown  a  disposition  to  take  advantage  of  the 
:acts  developed  in  the  investigations.  One  of  the  prominent  shipping 
T^fn-  ^o^«g  oi  the  T>«,cifi'*  coast  has  estimated  that  the  work  of  the  Bureau 

oi-      ^^'•'    '^^     -'^'Af     ViP  Tv^-'-riVii  o,    Aftja.    feQ.^0  000  in  the  season  of 

•-    ■•    •*  "^uij  5ioK^  .J'       4.1*  tHi,  iiUic  jCv^.c^e  investigations  the 

^xjic  .ivv    >Ludy  of  the  efiv.^     -^  sod  and  tillage  on  the  Keeping  ol 

j^  es  has  been   continued  wit-      he   New  York  State  Agricultu 

lixperiment  Station    ^^^^  specia     »*iudies  in  relation  to  temperatuT 

lOTT^  Koon  ma'^"  ^n     -    ^'ast.     Tl     >pple-storage  investi^tions  hav< 

,./-pnHp^    .    ^Q«..      .^Qflt  fr-iii^  considerable  quantities  of  applet 
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I  different  California  apple  districts  having  been  stored  in  that 
and  in  the  East  for  comparison.     Special  attention  has  been 
Q  to  farm  storage-house  questions. 

LPORT  SHIPMENTS  OF  FRUITS. — In  the  fruit-marketing  investiga- 
I  the  experimental  export  shipment  of  summer  apples  from  Dela- 
I  was  continued,  and  similar  shipments  also  of  winter  varieties 

1  New  York  and  Virginia.  The  problems  connected  with  the 
rtation  of  winter  apples  to  European  countries  are  recognized  as 
e  highest  importance  in  this  connection  and  are  being  studied  as 
>ughly  as  the  conditions  render  practicable.  The  importance  of  the 
i  export  trade  to  our  domestic  fruit  industry  is  shown  by  the  fact 
while  the  crop  of  1905  was  estimated  to  be  the  smallest  during 

st  decade,  the  portion  exported  was  but  7  per  cent  less  than  the 

fe  of  the  previous  five  years,  constituting,  as  nearly  as  can  be 

lated,  more  than  5  per  cent  of  the  estimated  total  crop.     Fuller 

mation  as  to  conditions  prevailing  in  ocean  transportation  and  in 

gn  markets  is  greatly  needed. 

e  exportation  of  eastern-grown  "Bartlett"  and  other  early  pears, 
h  began  with  the  Department  experiments  in  1901,  shows  a  giuti- 
r  increase,  the  total  exports  of  pears  during  the  fiscal  year  bemg 
id  at  $631,972,  the  larger  part  of  which  exports  were  of  eastern- 
n  fruit.  The  beneficial  effect  of  this  export  movement  of  pears 
revy  evident  in  our  markets,  where  good  prices  prevailed  in  con- 
3nce. 

DEVELOPING   NEW   CROPS   BY  BREEDING   AND   SELECTION. 

e  Bureau's  work  in  developing,  by  breeding  and  selection,  new 
5  of  various  crops  has  been  very  successful  during  the  past  year, 
mber  of  new  sorts  have  been  secured,  some  of  which  have  been 
d  with  growers  and  are  now  being  grown  on  a  large  scale. 
:w  CITRUS  FRUITS. — The  production  of  the  new  group  of  fruits, 
itranges,  or  hardy  oranges,  is  one  of  the  most  far-reaching  and 
rtant  triumphs  which  has  ever  been  achieved  as  a  resuJt  of  care- 
planned  breeding  experiments.  Three  varieties — the  Rusk,  Wil- 
ind  Morton — have  already  been  named,  and  trees  have  been  dis- 
ted  to  about  2,000  fruit  growers  and  nurserymen,  principally  in 
rulf  States  and  in  Oregon  and  Washington.  Two  other  new  vari- 
have  been  produced,  having  large  fruits  similar  in  appearance  to 
lary  oranges,  and  these  will  be  named  and  distributea  in  the  near 
•e.  Both  of  these  varieties  are  somewhat  different  from  the  sorts 
ously  named,  and  are  believed  to  possess  superior  merits  in  cer- 
jharacters.  Both  are  large,  fine-appearing  acid  fruits,  and  are 
juicy.  The}'  will  prove  valuable,  especially  for  culinary  purposes 
n  the  making  of  acid  drinks.     Another  variety  has  been  secured 

2  has  fairly  good  fruits,  and  gives  promise  of  utility  as  a  hedge 
and  lawn  tree.     The  citranges  are  of  special  value  for  cultiva- 

in  regions  slightly  too  cold  for  the  ordinary  orange,  and  can  be 
amended  for  planting  throughout  the  Gulf  States  and  in  regions 
w  altitude  in  Oregon,  Washington,  Arizona,  and  New  Mexico. 
w  PINEAPPLE  VARIETIES. — Three  of  the  new  varieties  of  hybrid 
pples  have  this  year  been  distributed  to  a  number  of  good  grow- 
ma  next  ^^ear  stock  of  all  of  the  new  varieties  developed  by  the 
rtment  will  be  available  for  distribution.  The  further  experi- 
B  in  this  field  have  resulted  in  the  discovery  of  six  more  new 
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hybrids  which  possess  qualities  that  will  render  them  valuable  forcul-j 
tivation.     These  will  be  placed  with  growers  at  the  earliest  possible | 
date.     All  of  the  new  varieties  of  pineapples  are  superior  in  navoi 
the  ordinary  varieties,  and  many  of  them  have  smooth  or  spine 
leaves,  a  qualitv  of  considerable  value  to  the  grower.     All  pineai 

f  rowers  who  have  had  an  opportunity  to  examine  and  test  tl 
ybrids  are  impressed  with  their  superior  Quality  and  promise. 
A  NEW  EARLY  VARIETY  OF  COTTON. — It  has  been  claimed  by 
mologists  and  others  studying  the  control  of  the  cotton  boll  wee 
that  varieties  of  cotton  are  needed  which  will  mature  their  ent 
product  very  early  in  the  season,  in  order  to  permit  the  crop  to 
harvested  and  the  stalks  destroyed  early  in  tne  fall.     A  new  eari 
defoliate  variety  has  been  produced  by  an  agent  of  the  Departmc 
working  in  cooperation  witli  the  Texas  Agricultural  Experiment 
tion,  which  possesses  these  qualities  in  marked  degree  and  which 
the  same  time,  is  a  productive  sort  having  fairly  large  bolls.    1 
new  variety,  the  present  season,  ripened  its  fruit  and  matured  ea 
than  any  other  of  the  varieties  tested  in  comparison  with  it,  amoi 
them  bemg  the  King,  which  is  probably  the  earliest  variety  cultivate 
The  new  variety  gives  promise  of  being  of  great  value  for  plan 
in   boll-weevil  infested  regions.     Several  other  varieties  of  co 
selected  to  secure  earliness  and  productiveness,  fitting  them  for  bo'  " 
weevil  conditions,  have  been  under  experimentation,  and  select  « 
of  two  of  these  sorts,  the  Edson  and  Triumph,  will  be  distribu 
this  winter. 

New  strains  of  corn. — In  the  corn-breeding  experiments  gi 
advances  have  been  made.     One  variety,  which  has  been  carefully  b 
in  central  Ohio,  has,  for  the  last  four  years,  shown  an  average  year 
gain  of  10  bushels  per  acre  over  the  original  variety.     Se^  of  \ 
variety  has  been  sent  to  numerous  farmers  and  is  giving  excel 
results.     The  breeding  work  with  sweet  corn,  having  as  its  object 
improvement  of  strains  for  canning  puri>ose8,  has  been  continued  \ 
good  success.     It  has  been  demonstrated  that  an  excellent  quality; 
sweet  corn  seed  can  be  grown,  and  that  with  good  care  it  will  germii 
much  better  and  produce  a  bettor  crop  than  such  seed  as  is  custoi      uj 
purchased  by  canning  companies. 

Improvement  of  oats. — The  most  pi'omising  features  of  the 
breeding  work  are  tlie  new  hy})rids  recently  developed.     These  ; 
large  grained  and  early  in  season,  and  retain  the  vigor  and  size  of 
late-season  parent.     They  bid  fair  to  excel  and  eventually  succeed  a 
the  early  varieties  now  grown  in  the  central  Mississippi  region.     Selec 
tions  for  disease  resistiince  have  also  been  made,  and  the  year's  experi- 
ments have  proved  that  it  is  possible  to  secure  smut- resistant  varieties. 
One  selection  of  the  Burt  variet}^  has  proved  to  be  almost  smut  proot 
Crops  resistant  to  alkali  and  droucjht. — The  testing  of  different 
varieties  of  the  leading  field  crops  with  rogjird  to  their  alkali  resistance 
^  ^^eing  continued  and  extended.     Much  information  that  will  pernut 
I  choice  of  crop  plants  and  plant  varieties  for  alkali  lands  and  pro- 
'<e  a  solid  basis  for  the  increase  of  resistance  by  breeding  has  been 
«"ned.     The  Held  investigations  of  crop  plants  in  relation  to  alkali 
^oing  supplemented  by  extensive  laboratory  experiments.     As  I 
^^«  investigations  of  the  Bureau  in  dry-lancl  agriculture,  t 
,  vv...  1.^         •'•ought-resistant  strains  of  important  field  crops  has  be 
.^tp'  •'  >p'^  -ofinr    "ifh  vonie  of  the  btate  experiment  stations. 
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PROGRESS  IN  TOBACCO  WORK. 

>bacco-breeding  experiments  have  proved  particularly  success- 
several  of  the  new  sorts  produced  in  the  coui'se  of  the  Depart- 
xperiments  have  ah*eady  been  planted  extensively  by  tobacco 
,  and  are  giving  excellent  results  m  increased  yields  of  a  superior 
f  tobacco. 

ECTicuT  WRAPPER  TOBACCOS. — In  the  work  of  improving  Con- 
w  rapper  tobaccos  two  new  hybrids  have  been  produced — the 
and  tne  Cooley.     The  Brewer  is  a  hybrid  of  the  native  Con- 

Broadlcaf  with  the  imported  Cuban,  while  the  Cooley  is  a 
of  the  native  Connecticut  Havana  Seed  variety  with  the 
id  Sumatra.  In  the  hybrids  the  good  qualities,  hardiness,  and 
ility  to  Connecticut  conditions  of  the  native  varieties  are  com- 
ith  the  vsuperior  wrapper  qualities  of  the  imported  Cuban  and 
I.  The  product  of  the  hybrids  has  superior  qualities  for  cigar- 
r  purposes,  possessing  characters  which  go  to  make  up  a  valu- 
ipper  tobacco.  Numerous  growers  have  been  pleased  with  the 
r  grade  of  tobacco  produced  by  these  hybrids  and  are  this  year 
f  a  considerable  quantity  of  the  new  varieties  and  selecting  seed 
id  their  planting  next  year. 

•PER  AND  FILLER  TOBACCOS  IN  THE  SouTH. — The  experiments 
ed  in  Florida  in  the  improvement  of  tobacco  varieties  have 
:rated  the  value  of  this  work  to  growers.  Carefully  selected 
Df  Sumatra  have  clearly  shown  their  superiority,  both  in  qual- 
yielding  capacity,  to  the  ordinary  Sumatra-grown.  The  crops 
"rom  select  seed  furnished  by  the  Department  to  12  different 
I  are  far  superior  to  the  remainder  of  their  crops  and  are 
ly  the  best  crops  of  tobacco  in  the  State.  As  a  result  of  this 
tration  of  the  value  of  the  methods  of  selection  and  preserva- 
\eed  worked  out  by  the  Department  of  Agriculture,  almost  all 
irge  tobacco  growers  are  this  year  using  similar  methods,  and 
an  50,000  paper  bags  have  been  used  during  the  past  summer 
revs  in  covering  the  Hower  clusters  of  their  select  seed  plants. 
LAND  SMOKING  TOBACCOS. — Experiments  in  the  improvement 
Mar3^1and  smoking  tobaccos  have  been  carried  on  during  the 

cooperation   with   the  Maryland  Agricultural   Experiment 

Selections  made  to  secure  greater  uniformity  and  increased 

ave  shown  striking  results.     The  fields  of  tobacco  grown  from 

?ed  are  believed  to  be  the  best  tobacco  grown  in  the  State  the 

season. 

iiLi^NEOUS  TOBACCO  WORK. — Oucof  the  most  important  features 
►bacco-brceding  investigations  is  the  development  of  methods  by 
le  grade  and  quality  of  the  tobacco  produced  can  be  accurately 
ned.  During  the  last  year  an  appamtus  has  been  devised  for 
the  burn  of  cigars  accurately  and  another  for  testing  the  burn 
-;  of  loaves.  Those  niacliinos  will  prove  of  great  value  in  con- 
with  the  breeding  oxperimonts  ana  probably  also  in  the  corn- 
testing  of  samples  of  wrapper  tobacco.  Investigations  of  the 
of  tobacco  have  been  undertaken,  directed  more  especially 
the  control  of  pole  burn  by  means  of  artificial  heat.  Several 
of  tobacco  are  receiving  attention,  and  the  breeding  of  varie- 
disease  resistance  gives  promise  of  good  results. 
NSiON  OF  EXPERIMENTS. — The  tobacco-brceding  experiments 
g  extended  to  the  tobacco-producing  areas  of  KentucKy,  Ohio, 


46        REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

and  Virginia,  and  it  is  probable  that  results  can  be  obtained  in  tl  ii 
regions  as  important  as  those  produced  in  Connecticut  and  Flonai  ht 
The  introduction  of  the  methods  of  seed  selection  and  seed  separatioilk 
alone  in  these  extensive  tobacco-producing  States  will  add  many  thoo-  |j; 
sands  of  dollars  to  the  value  of  the  crop  grown. 

DRUG  AND   POISONOUS   PI^ANT   INVESTIGATIONS. 

Work  on  camphor. — Rapid  progress  has  been  made  in  the  inv 
gation  of  camphor  production,  a  number  of  camphor  trees  of  van 
ages  havinff  been  placed  at  the  disposal  of  the  Department  for  expen 
mental  work.     More  than  30  pounds  of  camphor  were  prepared,  whii 
on  purification  gave  verv  favorable  results.     Tests  of  a  scientific  nat      | 
showed  the  identity  of  this  product  with  that  of  the  Orient.     A  care     i[ 
survey  of  the  camphor  trees  now  widely  scattered  throughout  Fieri     |, 
and  of  the  conditions  of  soil,  drainage,  etc.,  in  which  tney  occur, 
made  it  seem  reasonably  clear  that  camphor  will  flourish  over  a  krg 
part  of  the  area  from  which  frost  has  driven  the  orange  indi     ry. 

Studies  of  poisonous  plants. — In  the  poisonous-plant  inv 
tions  chief  attention  has  been  given  during  the  year  to  the  poisou 
action  of  the  so-called  loco  weeds  in  causing  the  loco  disease  in  horsfe 
and  cattle.  The  general  outcome  of  this  work  has  shown  very  clearly 
that  these  weeds  are  able  to  produce  the  symptoms  characteristic  of 
locoism  and  are  unquestionably  the  chief  cause  of  the  immense  loss  to 
the  stock-grazing  interests  of  the  West.  Remedial  measures  are  now 
being  sought,  as  are  also  means  of  exterminating  the  weeds  and  meth 
ods  of  counteracting  the  poison. 

I 

PROGRESS   IN   GROWING   AMERICAN  TEA. 

The  work  in  South  Carolina  for  the  purpose  of  determining  i 

Cossibilities  of  the  commercial  production  of  tea  in  the  United  Stai 
as  progressed  satisfactorily  during  the  year.     The  younger  gard 
have  given  an  increased  ^neld,  due  in  part  to  a  change  in  the  metii 
of  picKing  which  was  tested  during  the  year.     As  a  result  of  all  ii 
ences  the  greatest  yield  during  the  history  of  the  experiments  ^ 
obtained,  something  over  12,000  pounds  of  dry  tea.     In  the  factory 
some  new  machinery  was  tested.     The  compression  of  finely  ground 
tea  into  tablets  was  attempted  with  a  machine  of  the  same  genenl 
type  as  that  used  by  manufacturing  chemists,  the  result  being  that 
after  a  few  trials  a  hard,  sightly  talnet  was  produced  which  readily 
dissolves  in  hot  water.     The  superior  adaptability  of  this  form  of 

f  reparation  for  purposes  where  compactness  is  desired  is  apparent 
n  addition  to  the  work  ^'n  South  Carolina  a  tea  garden  has  been 
'established  »^  ^^^'^rce,  Te^       T'he  work  at  this  point  gives  promise  of 

*,»^  ....  e,,^.,      «^,„    r-n     ..  TRnnirx^  FIXING   BACTERIA. 

•  '  -'  otn.jiiLin^  ^c    uit;r  iTieJ  uii  oottou  for  the  inoculft- 

»  -uii...*v/us  crops  was  discontinued  during  the  year,  and  ia 

jii        ^e  plan  adopted  of  distributing  pure  liquid  cultures  he^ 

'.q1      ..^aioH  in  glass  tubes.     This  has  been  proved  to  be  a  great 

r  the  old  system.     It  is  planned  to  distribute  durii^ 

L  larger  cultures  to  the  farmers,  and  thus  render  it  pea- 

^he  time  ^-^'-mnrli     squired  to  develop  a  rich  culture 

iipf^...     .  /iimii-'^-.,       ,^.     v[any  field  tests  in  thia  work  aw 
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?r  way  on  large  farms,  and  it  is  hoped  by  this  careful  experi- 
ental  work  to  acquire  much  valuable  information  concerning  the 
manner  of  treatment  of  certain  soils  and  crops  in  order  to  obtain 
ccessf  ul  inoculations. 

WORK   ON   WATER   CONTAMINATION. 

The  work  of  the  Bureau  of  Plant  Industry  in  the  tr^tment  of  water 

plies  with  copper  sulphate  for  the  destruction  of  algae  and  patho- 

mic  bacteria  has  passed  from  the  experimental  stage  to  that  of  actual 

•actical  use.     Investigations  of  the  use  of  copper  sulphate  in  sewage 

sposal  have  indicated  that  in  small  sewage  plants  the  use  of  copper 

ill  make  it  possible  to  produce  sewage  eflSuents  that  are  entirely  tree 

om  pathogenic  bacteria.    Work  is  being  planned  to  test  the  efficiency 

copper  in  connection  with  filtration.     Additional  work  is  to  be  car- 

3d  on  throughout  the  United  States  in  order  to  determine  the  value 

copper  in  various  types  of  water.     The  copper  treatment  of  water 

pphes,  sewage  disposal,  etc.,  should  in  all  cases  be  supervised  by  an 

pert.     Before  this  method  of  purification  is  attempted  the  condi- 

)n8  must  be  worked  out  on  a  scientific  basis  in  each  instance. 

FARM-MANAGEMENT  INVESTIGATIONS. 

The  farm-management  investigations  during  the  past  year  have  been 
rried  on  along  two  principal  fines,  namely,  the  study  of  farm  prac- 
je  and  demonstrations  in  improved  methods.  The  object  oi  the 
st  is  to  make  a  careful  study  of  farm  methods  as  followed  by  suc- 
ssful  men  in  different  sections  of  the  country  and  representing 
fferent  tvpes  of  agriculture.  These  studies  lead  to  the  securing  or 
which  enable  the  Department  to  assist  farmers  and  others  in 
ming  methods  of  cropping  and  maintaining  soil  fertility.  In  con- 
ation with  this  work  special  attention  has  been  given  to  crops 
pted  to  new  sections  and  to  the  relation  between  certain  improved 
u  and  soil  fertility.  Alfalfa  has  been  found  to  be  adapted  to  an 
iportant  soil  formation  in  Alabama  and  Mississippi,  and  is  rapidly 
coming  a  valuable  crop  of  that  section.  This  soil  is  heavily  charged 
ith  lime.  In  this  connection  the  Bureau  of  Plant  Industry  follows 
>sely  the  work  of  the  Bureau  of  Soils  in  its  soil  mapping.  A  spe- 
ll study  has  been  made  during  the  year  of  the  practices  of  farmers 

the  l£&st  who  have  been  successful  in  growing  alfalfa. 

Methods  of  storing  silage. — In  connection  with  the  studies  of 

rm  pi-aotice,  a  special  investigation  has  been  made  during  the  year 

methods  of  storing  silage.  The  kinds  of  crops  used  for  silage,  the 
st  of  growing  and  of  siloing  them  have  all  been  considered. 
Control  of  .Fohnson  grass. — The  farm-management  investigations 
<o  deal  with  the  question  of  weed  control.  It  is  believed  that  data 
ive  been  secured  which  will  enable  the  farmer  to  control  Johnson 
•ass  and  utilize  it  in  a  satisfactory  way  in  crop  rotation  in  the  South, 
[le  secret  of  success  in  this  work  lies  in  the  fact  that  in  a  Johnson 
•ass  sod  left  undisturbed  for  two  or  three  years  the  rootstocks  are 
und  only  at  the  surface.  In  this  condition  the  pest  is  easily  destroyed 
r  shallow  plowing  and  a  little  extra  cultivation  the  next  summer, 
bis  permits  Johnson  grass  to  be  grown  in  a  rotation,  such  as  cotton, 
>Tn  and  cowpeas,  winter  oats,  and  Johnson  grass  for  two  years, 
'here  the  pest  is  allowed  to  grow  on  land  that  is  cultivated  in  cotton 
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or  corn  the  rootstocks  penetrate  deeply  into  the  soil  and  eradicatioo 
is  extremely  diflBcult. 

Cactus-feeding  experiments. — Investigations  into  the  value  of 
cactus  as  food  for  cattle  have  been  continued.  A  carload  of  steers  were 
fattened  on  cactus  and  cotton-seed  meal,  at  a  cost  of  3^  cents  per  pound 
of  gain.  As  a  feed  for  dairy  cows  6  pounds  of  fresh  cactus  equaled 
1  pound  of  sorghum  hay  when  fed  with  a  mixture  of  grain  and  mill  stuff. 

Object-lesson  farms. — The  object-lesson  farms  referred  to  in  for 
mer  reports  have  been  continued.  As  the  result  of  the  work  on  one  of 
these  farms,  many  farmers  in  Alabama  have  sown  alfalfa  and  are  thus 
preparing  for  the  advent  of  the  boll  weevil.  The  great  advantage  of 
pasturing  hogs  on  alfalfa  in  that  section  has  been  demonstrated.  In 
order  to  meet  the  demand  for  object-lesson  farms  in  the  South  the 
system  of  establishing  these  farms  has  been  changed.  Instead  of 
assuming  close  supervision  of  the  farms,  working  plans  are  now  pre- 
pared. This  enables  the  Department  to  reach  many  more  localities 
than  were  possible  under  the  former  system. 

Nearly  all  successful  farms  are  unique  in  their  management.  They 
represent  systems  wrought  out  by  men  of  unusual  energy  and  intelh- 
gence  who  have  gone  resolutely  about  discovering  and  utilizing  the 
full  possibilities  of  their  land.  From  such  men  we  are  learning  facte 
whicn  when  properly  classified  will  constitute  the  art  of  farm  man- 
agement. Tnese  farms  demonstrate  the  great  value  of  intelligent 
management,  as  compared  with  hard  work  applied  unintelligently. 

special  work  on  cotton. 

The  special  work  on  cotton  which  has  for  its  object  the  meeting  of 
the  ravages  of  the  boll  weevil  in  the  South  has  been  continued  along 
pretty  nearly  the  same  lines  set  forth  in  my  last  report.  The  coope- 
rative work  with  farmers  has  been  a  special  feature  and  has  been 
extended  into  Ijouisiana,  Mississippi,  and  Arkansas.  This  work  is 
now  carried  on  in  the  States  mentioned,  and  in  addition  special  atten- 
tion has  been  devoted  to  Texas,  which  is  in  the  heart  of  the  boll- 
weevil  infested  territory.  Experience  has  enabled  the  Bureau  of  Plant 
Industry  to  systematize  the  work  so  as  to  reach  practical  farmers  and 
secure  their  interest  and  cooperation.  It  is  estimated  that  through  this 
work  the  Department  is  now  reaching,  directly  and  indirectly,  in  the 
neighborhood  of  100,000  farmers  in  the  States  mentioned. 

Ihe  plan  is  a  simple  one,  and  from  its  very  simplicity  is  found  to 
be  effective.  Meetings  of  farmers  are  held  in  different  communities 
and  arrangements  made  whereby  representative  men  agree  to  handle 
a  part  or  all  of  their  land  with  the  advice  and  assistance  of  the  Depart- 
ment's agents.  No  radical  recommendations  are  made  in  the  matter 
of  changing  the  existing  s\^stems,  unless  such  systems  are  known  to 
be  bad.  Trie  varieties  of  cotton  known  to  be  best  adapted  for  boll- 
weevil  conditions  are  recommended  and  planted.  Systems  of  fer- 
tilization are  suggested  and,  wherever  practicable,  diversification  is 
encouraged.  The  farmers  who  are  cooperating  with  the  Department 
in  the  work  receive  regular  visits  from  our  agents  and,  in  addition, 
furnish  weekly  reports  setting  forth  their  operations  and  the  results. 
At  the  end  of  the  season  there  is,  as  a  rule,  a  demonstration  as  to 
effectiveness  and  value  of  the  systems  laid  out  as  compared  with 
old  methods.  A  special  point  which  the  Department  makes  in  an 
this  work  is  that  no  radically  new  methods  are  being  urged.     We 
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mply  endeavor  to  have  put  into  practice  methods  which  are  already 
nown  to  be  highly  successful,  encouraging  the  farmer  himself  to 
ike  the  leading  part  in  the  work. 

The  breeding  work,  having  for  its  object  the  securing  of  types  of 
otton  better  adapted  to  &ll-weevil  conditions,  has  already  been 
ef erred  to  under  the  head  of  plant-breeding  investigations.  As  a 
t  of  this  special  work  on  cotton,  investigations  of  root  rot  have 
•een  continued,  the  same  being  largely  field  studies  to  determine  the 
ulue  of  crop  rotations  in  eradicating  the  pest  from  the  soil.  Inves- 
igations  of  cottons  found  in  Guatemala  and  other  southern  countries 

ve  also  been  continued  and  some  interesting  results  secured.  Some 
I  these  cottons  give  promise  of  proving  valuable  for  use  in  connec- 
ion  with  breeding  work.  Having  developed  for  a  long  series  of  years 
a  combat  with  the  boll  weevil,  they  have  characteristics  quite  different 
rem  any  t^^pes  of  cottons  which  we  now  possess. 

DEPARTMENT   GROUNDS   AND   ARLINGTON  FARM. 

The  Department  grounds,  consisting  of  40  acres,  are  now  in  a  well- 
leveloped  state.     During  the  year  all  the  roads  have  been  improved, 

special  appropriation  of  $3,600  being  used  for  the  purpose.  The 
^lass  houses  on  the  grounds  have  been  further  improved  and  are  now 
leing  used  for  many  lines  of  work  carried  on  by  the  Bureau. 

At  the  Arlington  Experimental  Farm  there  are  about  350  acres 
inder  cultivation.  Many  varied  lines  of  work  are  being  carried  on, 
Deluding  the  testing  of  foreign  crops,  variety  tests  of  all  seeds  and 
)lants  sent  out,  cover  crops  for  orcnards,  variety  orchard  and  other 
ruit  tests,  etc.  The  farm  now  has  a  well-equipped  i-ange  of  glass 
louses  for  experimental  work  and  all  the  newer  portions  of  the  land 
ire  being  brought  into  good  tilth  by  the  use  of  proper  management 
ind  green  manures. 

CONGRESSIONAL  SEED  DISTRIBUTION. 

The  Congressional  seed  work  for  the  year  has  been  conducted  along 
>T     tically  the  same  lines  as  in  the  past.     The  number  of  packages  oi 

iscellaneous  vegetable  and  flower  seed  sent  out  during  the  year  was 
iDOut  7,000,000.  There  has  been  no  change  in  this  number  during 
he  past  five  years. 

FIELD  LABORATORIES  AND  TESTING   GARDENS. 

At  its  Mississippi  Valley  laboratory,  located  at  St.  Louis,  Mo.,  the 
Bureau  of  Plant  Industry  has  conducted  investigations  of  many  of  the 
liseases  which  affect  forest  and  fruit  trees  in  that  region.  Methods 
)f  treating  fence  posts  have  also  been  worked  out  during  the  year. 
Considerable  attention  has  been  given  to  the  crown-gall  disease  of 
)rchard  and  other  fruits,  with  the  object  of  finding  a  means  for  prevent- 
ng  the  further  spread  of  the  disease.  The  results  obtained  have  shown 
hat  the  crown  gall  of  the  apple  tree  can  be  very  largely  prevented 
)y  careful  attention  to  root  grafting  and  by  subsequent  wrapping  of 
he  grafts  with  cloth,  rubber,  or  paper.  It  has  been  found  that  this 
ype  of  the  disease  is  not  contagious,  while,  on  the  other  hand,  the 
rown  gall  of  the  grape  may  be  transmitted  through  the  soil  and  may  be 
pread  by  irrigation  water  from  one  vineyard  to  another.  American 
varieties  of  grapes  have  been  found  to  be  very  resistant  to  the  disease, 
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ici-i  i:.'r  .ijo-t  provable  me-lhc-d  of  ilr  cnrrcl  wijl  con-i-r  in  ihuirrua- 
itj:.'  'A  P-iTia;.:  variet;*?-.  Furrher  proof  ba»  been  obtained  il-  ioiIk 
■.-jf.tiij';->u-  n:iti:re  of  ihii-  .-r'-iwn-pall  di:»earf  of  stone  fruit*. 

I;;__tr;'-  -A-.Tk  '.'.'i  Viirk'U?  diM-a.-*?  of  forest  tree*,  an  inve-'ti^tion I'i 
';  "f '"'■'"'■  ."^  '"'■"*  -'-'^  ^'^"  ^•i'^n  continued  at  various  points  iti  \b 
.Mi—.'— :[■]■:  \  alj-.-v,  T'U'.-  d;-i-a-e*  of  the  living  tree  were  inve^'iipii'-i. 
[Mrtji  ■■;;;(.•■;■.■ ::..,-  fo»-!a  ^f  t-a  wbiih  destroy ?  thousand?  of  feet  of  cue 
tiiii?-r  t-v-rv  y^iir  a'tvr  it  i-  lUt.  A  larpe  quantitv  of  tiniWr «t' 
ir:v'-ii  :t  tiv-;i[[i;*:-i!t  n-  :i  preliminarr  test  to  ascertain  whether  ttt 
■i— t[-:;'.i:'.ii  .--..uld  if-  provem-d.  The  traitmcnt  >howed  an  im-nw,-* iJ 
■J- '  ji'-j'  <:>-i:X  v.]  tiir  aai^unt  of  luiulier  i-ut.  nieanin*r  alniiKft  a  [ural  pre- 
V'-f;r!'T;.  Ti.i?  Jiivt-ii.-i-  ...f  tn-atiiient  worked  out  arc  l>einj,'  triw'^ 
luni'i-f.n—.:  'in  a  ■  •■.•»; m-^nia J  *cale. 

.\t  til-  Sir'itr'.>pii.-a!  l^i'i-jraiory.  Miami.  Fla..  ibe  Bureau  is  eondoil- 
iiiL'  .'iiV'— ti;:at:'iiis  of  rin;  iii-;e;i-es  affecting  tropical  and  subtropiisl 
ijI:Lr;t-.  -ii'.ii  a-  t}it?  niaijj.'<.'.  avoi-ado.  and  citrus  fruits.  Methods  fa" 
fii-ii  woi-k<-i  •<v.t  for  the  ronlrol  of  tbcje  troubles.  ExperiHifnl- ia 
fill-  pr'iiuij.'Mtii'ji  i>f  tr'tpii-al  and  subtropical  fruits  are  also  bciugrtn- 
'lu't-:  Jit  tbi-  Ia?«initi>rv. 

■I':;.r  IJiir-'aii  "f  I'latit  Li'iu-trr  i-;varrvinp  on  at  it.-;  Plant  IntrodiK- 
ti'iii  (iiirii-ii.  l...a['"i  at  L'bii  .1.  ("[il.,  cxperiment>  in  tbe  propaj.'aticn  of 
uiiiiiy  -.-("1-  iiri'i  plant-  intioi-iiiiW  from  foreipn  countries.  Triaispf 
i'nr.i'^i'  •■v]f  iMjii  v.H'.-taliKs  -uiteil  to  the  Southwest  are aUo Iww 
if.rj'linr-.i  !it  thi*  jriij-iii-n.  Twelve  acres  at  the  garden  have  bppn^ 
a-i'li-  for  c.\|MTiiii.'iit:il  wr..i-k  on  Kumpean  grapi' varieties.  4J8i  cul- 
tl\f^~  liavihL'  Iwoii  lomcd  'iiiriuL'  the  i»ast  season.  A  number  of  tbc-e 
wen-  iJi-tritniti'i  (iinijij:  tin?  past  spring  nmong  tbe  experimental  viot- 
vjii'ri-  jjiaiiitiitu.-d  li_v  dn'  Jiiircaii  iu  diffei-ent  parts  of  tiiliforna, 
K.\p>Tini<-Jit;il  Hdrk  in  tlic  pnipagntinii  of  tijrs  and  of  the  pistacbe  nil 
is  iiNo  i"-itijr  (■an'ii''.l  on  at  ili'?  garden  and  with  growers  in  the  South- 
u'-t.-r'n  SlJir.-. 

In  inMiti'iii  t'j  til''  tVircguing.  the  Bureau  is  conducting  an  experi- 
iFKTital  fjii'iii  iit  San  Antijiiid.  Tex.  Tbe  objei-t  of  the  work  at  thiJ 
I'linii  i-  to  Ic-I  WW  •■rn]).~  likclv  to  prove  of  value  to  the  region  rcpit- 
sfritr-<(.  mill  (.,  litiii  till'  l.i'-t  m.'tliiids  of  tillage  by  which  the  relativelj 
l;iij,'c  Iml  iiTigiiliir  ntinf'all  of  the  region  may  be  utilized  in  the  profi- 
!ilil(!  pnvlinrlioii  nf  tin-  .-tapir  criip-. 

FOBEST  SERVICB. 
.VAf,   roKKST   KKSERVES. 

'I'lif  liscal  yi'jir  l!n(.'i-';  WHS  and  will  remain 

III'   Mil'  I'nti'st   Scj'vicc   I'lir  (he  jii'ogi-csn  made 

\:ili.>iiiil  jv,-.T\(' jK.licv.     In  area  the 

llir    v.';ir    I'n.rn    sr,,rmj^2-J    tu    JOti.f 

i-,"..-ni-s  linmgbl  in  ST'JT.yni.itt!,  as  ;_ 
1.11.  vi'Mi'  an.)  t^:in.r.ui.i'.>  for  the  year 
niMc  di'iimscd  of  for  iiiiiiiediate  or 
Ihiiiril  fed  iif  hiruliiT  ill  Htuwpage  " 
'.iiriil  (l.i-.i.li-.  -.(hiT  rnateriitl   to  a 
liiiiiF-il  I'l-cl,  \\U\i  II  irmxiinum  price 
iiri.l 'l!'.;!.'T.ri"  liiiiii'il  fcf^t  in    '""^ 
mil'  <ri':iiih<<l  in  llii' sitiito  years 

fill-  1 ■  ll'iil   .'■  I br  i-c!«rvea  ^ 

„ri.'i  I'-I.ir.aty  1. 
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;  fiscal  year  of  full  control  haa  established  two  important  facts — 
he  reserves  advance  the  present  interests  of  the  people  of  the 
,  and  that  they  will  speedily  pay  the  cost  of  adniinistering  them. 


ise  National  forests  are  being  made  useful  now.  Thebenefitswhich 
ire  to  secure  are  not  deferred  l>enefits.  Through  Government 
ol  the  interests  of  the  future  are  safeguarded,  but  not  by  sacri- 

tbose  of  the  present.  Far  from  hanoicapping  the  development 
e  States  in  which  they  lie,  the  reserves  will  powerfully  promote 
opment.  They  work  counter  to  the  prosecution  of  no  industry, 
etard  the  beneticial  use  of  no  resource, 

e  wealth  of  the  West  lies,  and  will  long  lie,  in  what  the  soil  will 
ice  and  in  what  the  earth  hides.  Labor  and  capital  will  here 
imployment  mainly  in  turning  to  use  the  farm  land,  grazing  land, 
(r  land,  and  minei'al  lands  of  the  region,  and  in  the  commerce  to 
1  these  great  productive  industries  will  give  rise.  That  the 
ves  benenoially  affect  all  of  these  industries  is  becoming  clearer 
J  people  of  the  West  every  day,  and  in  consequence  the  policy  of 
c  administration  of   our  unappropriated  timber  lands   becomes 

and  more  firmly  established  in  the  approval  of  a  united  public 
nent.  Local  sentiment  has  sometimes  been  unfavorable  to  the 
ion  of  reser\cs  before  their  effect  upon  the  public  welfare  was 
rstood;  but  opposition  has  always  dissolved  under  the  test  of 
1  experience. 

e  reserves  do  not  withhold  land  from  agricultural  use,  but  greatly 
ase  the  amount  of  available  farm  land.     Though  they  were  macfe 

the  most  rugged  and  mountainous  parts  of  the  West  and  were 
ded  to  include  only  land  unsuited  for  agriculture,  by  the  act  of 

11,  l&0*i,  the  rignt  is  given  settlers  to  homest^d  within  the 
ves  wherever  strips  and  patches  of  tillable  land  can  be  found.  At 
ime  time,  through  their  water-conserving  power,  these  forests  fix 
^ons  of  scanty  rainfall  the  amount  of  land  which  can  be  brought 
r  the  plow,  since  at  best  much  otherwise  fertile  land  must  go 
Itivatcd  for  want  of  water.  Without  forest  preservation  much 
a  land  now  under  irrigation  would  have  to  be  abandoned  again  to 
aaert.  Thus  the  promotion  of  agriculture  is  one  of  the  mam  ends 
B  foreet-reserve  policy. 

niiwf  in  the  West  ii  mainly  in  r<^j,'ions  surrounded  by  reserves  or 
dedwitbin  them:  but  the  ri^-<'i-vp>  do  not  impede  the  development 
Mneg.  On  tho  codti-.irr,  by  guaranteeing  future  sup- 
^Jhe^  are  indisp.>n-aM.>  to  the  future  development  of 

rv'v'tiri''"-  ■■»>  'Lm    L,'r<«t  miniiit:  intere.sts  well  know.     They  do 
i -.    ^  [COBpector,  wiiM  has  the  same  right  to  prospe<-t 

,L  ■    ,1  *■  that  111'  haa  on  any  other  part  of  the 

^  fori-nt  reserves  is  beneficial  to  the 

^  It  of  stockmen  throughout  the  West  is 

^Hk         -^-  'jetauae  of  the  gain  to  them  now 

^^^  >  overcrowding  and  deterioration. 

're  respected  and  the  permanence 

-rjsh  to  commend  particularly  in 

1  spirit  with  which  the  a.^-'ocia- 

V  ated  in  our  efforts  to  enforce 

f  on  of  grazing  in  the  interest  of 


/ 


/^ 
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all  users  of  the  forests,  and  in  the  interest  of  the  public,  to  whom  ihm 
forests  belong.  The  charge  of  a  grazing  fee,  made  for  the  first  time 
during  the  past  year,  though  reasonable  in  view  of  the  advantages  of 
grazing  regulation  to  the  stockmen  and  the  cost  of  reserve  administratioD 
to  the  Government,  and  justly  due  in  the  interest  of  the  public,  might 
have  been  expected  to  cause  dissatisfaction  and  friction.  On  the  con- 
trary, as  soon  as  the  reasons  for  the  charge  and  the  method  in  which 
it  would  be  applied  had  been  explained,  it  was  generally  approved 
and  paid  willingly  and  promptly.  It  was  followed  by  no  falling  off  in 
the  number  of  stock  grazed  m  the  reserves.  In  some  cases  the  asso- 
ciations of  stockmen  have  voluntarily  aided  the  Service  in  settling 
local  diflSculties.  Their  whole  conduct  has  shown  remarkable  modera- 
tion, far-sightedness,  and  readiness  to  recognize  and  accept  what  isb 
the  permanent  interest  of  their  industry,  even  though  it  involves  the 
sacnfice  of  immediate  personal  advantage. 

Finall}',  Forest  Service  administration  of  the  reserves  is  beneficial 
alike  to  the  lumber  industry  and  to  the  timber-consuming  public 
There  is  now  standing  on  the  reserves  not  less  than  300  billion  board 
feet  of  merchantable  timber.  This  is  not  locked  up  from  present 
use  as  a  hoarded  supply  against  future  needs;  it  is  ready  tor  the 
immediate  demands  or  a  developing  country.  It  will  not  be  rushed 
upon  the  wholesale  market  in  competition  with  the  cheap  stumpage 

S rices  of  private  owners  anxious  for  ready  money,  and  it  will  not  be 
isposed  of  under  a  short-sighted  policy  of  utilization  which  would 
leave  a  gap  between  the  end  of  the  present  supply  and  the  oncoming 
of  the  second  crop;  but  it  is  and  will  continue  to  be  available,  first  foi 
the  small  user— home-builder,  rancher,  or  miner — and  then  for  the 
needs  of  lumber  concerns,  large  miners,  and  milroads,  for  which  a 
timber  supply  is  indispensable,  and  which  in  turn  are  indispensable  to 
the  prosperity  of  the  West. 

The  supply  of  timber  furnished  by  the  matured  crop  now  on  t 
ground  is  so  vast  in  proportion  to  the  present  demand  that  there  migni 
seem  to  be  no  need  for  caution  in  its  use.  Were  no  more  cut  t 
last  year  it  would  suffice  for  four  hundred  years.  In  the  mature 
forest  production  is  at  a  standstill,  so  that  from  the  point  of  view  of 
the  largest  possible  production  of  timber  lumbenng  under  sudi 
methods  as  will  insure  a  second  crop  is  highly  desirable.  The  demand 
upon  the  reserves,  however,  is  as  yet  insignificant  in  proportion 
to  even  the  present  need,  most  of  wnich  is  met  by  the  supply  from 

f)rivatc  holdings.  The  reserves  form  the  heart  of  the  western  timber 
ands.  They  arc  generally  less  accessible  than  the  private  holdings 
^hich  surround  them,  and  would  naturally  form  the  last  resource  of 
oe  lumberman.  They  must  be  so  maintained  as  first  of  all  to  be 
eady  to  meet  the  future  demands  of  the  regions  in  which  they  lie. 
V'^Vi  T  <rrowi^^  population  and  expanding  industries  these  demands 
'  *i  ,  -v'>«P'  hosje  of  the  present.  The  crucial  problem  of  manage- 
-  -      V  Ky  insure  a  timber  and  water  supply  for  the  great  West, 

■    e  the  summer  stock  i-anges.     To  meet  it  successfully 
I  1        «reful  foresight  and   the   best  technical   information. 

V  now  made  with  strict  attention  to  the  welfare  of  the 

"n-  ^Q<  '  >^  •'^oe  -»''-pt-  r\o^>\An/\\r  in  advance  of  the  market 

5.  iw     et  out  a  small  fraction  of  ^     t 
"I  ••        .^  ..  -       ...     1,1-  SU  utilization.    Yet  their  admii 
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Q  is  already  on  a  sound  business  basis.  Not  only  are  tdey  raeet- 
om  their  receipts  a  very  large  part  of  the  cost  of  their  main- 
?e;  they  are  even  now  beginning  to  show  a  decided  decrease  in 
Kpense  to  the  Government.  My  estimate  of  the  appropriation 
$ary  to  meet  the  general  expenses  of  the  Forest  Service  is  less 
00,000  than  the  appropriation  of  last  year,  notwithstanding  that 
>tal  area  of  the  reserves  has  been  substantially  enlarged  by  Execu- 
ction,  that  increasing  use  necessitates  greater  expense  of  admin- 
ion,  and  that  in  general  the  work  of  the  Service  is  growing  very 
I V.  Though  the  administration  of  the  reserves  forms  but  a  part  of 
eld  of  work,  it  may  confidently  be  expected  that  within  five  years 
the  transfer  of  the  reserves  to  this  Department  the  Forest  Serv- 
ill  cost  the  taxpayer  nothing  whatever. 

reaching  this  result  no  unjust  burden  will  have  been  laid  on  any 
5st.  As  public  property  the  National  forests  should  yield  to  the 
c  a  reasonable  return  for  whatever  of  value  private  individuals 
e  from  them  for  their  own  profit.  In  accordance  with  this  prin- 
applicants  for  special  privileges — as  rights  of  way,  reservoir 
power-house  sites,  and  similar  concessions — have  been  called 
to  pay  for  such  privileges  on  the  basis  of  their  commercial  value, 
xample,  in  the  case  of  water  powers  duly  located  under  the  State 
but  which  can  not  be  developed  without  the  occupancy  of  reserve 
besides  a  charge  for  the  land  occupied,  based  on  its  value  as 
t  land,  a  small  charge  per  unit  of  power  developed  is  made,  not 
le  use  of  the  water  itself,  which  is  gmnted  directly  by  the  State, 
^r  the  conservation  of  the  supply  which  the  preservation  of  the 
ts  furnishes,  and  which,  were  it  not  for  the  existence  of  the 
ve,  the  water-right  owner  could  secure  only  b}'^  himself  acquir- 
reat  bodies  of  forest  land.  Such  a  charge  is  essentially  similar 
i  charge  for  stock  grazed  upon  the  reserves.  It  is  a  return  for 
1  value  received,  and  throws  upon  those  who  profit  by  public 
ol  of  the  reserves  a  share  of  the  cost  of  maintaining  that  control, 
the  wise  and  just  provision  of  Congress  in  enacting  at  its  last 
m  that  10  per  cent  of  the  gross  receipts  from  the  National  reserves 
be  made  over  to  the  several  States  m  which  they  are  situated,  for 
enefit  of  the  counties  which  would  otherwise  receive  no  revenue 
a  part  of  their  area,  a  real  grievance  was  redressed.  Even  with 
resent  use  of  the  reserves  tne  benefits  thus  reaped  from  them  by 
immunities  in  their  neighborhood  are  of  substantial  importance, 
me  goes  on  the  importance  of  this  provision  will  increase,  and 
ually  the  counties  will  find  themselves  far  better  oflf  than  they 
i  have  been  without  the  reserves,  for  private  ownership  followed 
ploitation  would  have  destroyed  the  sources  of  revenue  by  leave 
ttle  or  nothing  of  permanent  taxable  value,  whereas  now  every 
rce  is  conserved  ana  will  be  made  to  pay  its  just  share  of  income, 
the  fundamental  purpose  for  which  reserves  exist  is  to  secure 
est  permanent  use  of  all  resources,  their  effect  is  to  add  to  prop- 
ralue,  and  by  turning  over  10  per  cent  of  their  gross  receipts  to 
use  they  will  contribute  far  more  to  the  local  public  needs  than 
ixes  the}'  would  pay  if  the}'  were  private  property. 
>tection  of  the  reserves  from  fire  has  been  the  most  important 
laid  upon  the  Forest  Service.  It  is  cause  for  congratulation  that 
>ss  by  fire  during  the  year  was  so  slight.  Indeed,  the  saving 
1  resulted  from  the  organized  care  of  the  reserve  force  was 
ibtedly  worth  more  than  the  whole  cost  of  administering  the 
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reserves.  Only  about  eight  fires  of  any  consequence  occurred  on  tiw 
reserves  during  the  calendar  year  1905,  a  season  of  extreme  dryness 
and  one  in  which  under  ordinary  circumstances  the  damage  from  fires 
should  have  been  unusually  large.     This  small  number  was  due  in  large 

Eart  to  the  system  of  patrol,  which  leads  to  the  discovery  of  fires 
efore  much  damage  has  been  done.  So  far  during  the  calendar  year 
1906  the  damage  from  fire  has  been  extremely  small,  even  in  compari- 
son with  that  in  1906.  Increased  eflSciency  of  the  patrol  system,  com- 
bined with  favorable  climatic  conditions,  has  lea  to  this  favorable 
result. 

WORK   OF  THE  YEAR. 
FOREST   MANAGEMENT. 

The  progress  made  by  the  Forest  Service  in  the  brief  period  of 
seventeen  months,  during  which  it  has  had  charge  of  the  reserves,  in 
introducing  management  upon  a  vast  field  of  operations  in  virgin 
forests  of  varied  types,  compares  favorably  with  anything  that  the 
history  of  forestry  can  show  in  anjr  country.  From  Minnesota  to 
southern  California  and  from  Washington  to  New  Mexico,  reserve 
timber  is  now  bein^  cut  under  regulations  looking  to  a  second  crop. 
With  larger  experience  the  methods  now  applied  will  doubtless  be 
found  faulty  in  some  respects,  and  with  opportunity  for  more 
intensive  use  which  the  rising  value  of  timber  will  aflford,  much  more 
satisfactory  results  will  be  possible;  but  the  important  fact  is  that, 
confronted  with  a  problem  of  unexampled  magnitude  in  its  kind,  the 
Forest  Service  proved  able  to  substitute  conservative  for  destructive 
use,  while  greatly  increasing  the  use  itself. 

Live  timber  is  cut  on  tne  reserves  under  stipulations  based  on 
actual  study  of  the  forest  conditions  to  protect  the  forest  and  the 
water  supply  from  injury.  Piling  of  the  waste  left  by  logging  is 
always  required,  a  diameter  limit  is  set  to  prevent  too  heavy  cuttii 
seed  trees  are  left  where  necessary  to  provide  for  reproduction,  fuu 
utilization  of  all  salable  material  is  compelled,  and  young  growth  is 
protected  from  injury.  All  this  the  purchaser  is  under  contract  to 
perform,  under  the  supervision  of  the  forest  officers,  who  are  held  to 
efficiency  by  systematic  inspection.  Yet  in  spite  of  these  require- 
ments, which  slightly  reduce  the  profits  of  lumbering  to  the  pur- 
chaser, record  stumpage  prices  have  often  been  obtained,  and  the 
average  price  realized  has  been  far  above  that  usually  paid  in  the 
same  regions.  Living  trees  to  be  cut  are  marked  beforehand  by 
the  forest  officers,  who  also  scale  the  lumber  before  it  is  removed. 

Though  some  large  sales  of  timber  have  been  made  in  regions  where 
^reat  quantities  of  mature  forest  were  available  and  exposed  to  dete- 
rioration, the  constant  policy  has  been  to  encourage  the  small  user, 
besides  the  free-use  permits,  in  more  than  99  cases  out  of  every  100 
^^'^.  sales  were  of  less  than  5  million  board  feet. 

Receipt'  ^'^»  "^he  sale  of  timber  on  the  reserves  were  nearly  $250,000, 
miile  t^*     t^iitiact  sales  of  the  year  reach  a  total  of  over  $500,000. 
'^'^-e  yet       s  the  longest  period  allowed  under  these  contracts  in  which 
if  tVi*^      mho     ./iH.     Timber  which  can  be  harvested  with  pr< 
yv,it,^.ons  and  with  a  heavy  outlay  for  the  construe     )ii 
•nt  or  means  of  transportation,  or  both,  must  neo 
..  .o    1  con*^  ^ct  extending  over  several  years;  but 

_-t   -     .....    .^"^inc     hp.  qponulative  holding  of  timber  agaii      i 
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The  largest  totals  of  sales  by  States  were  in  South  Dakota  (73  mil- 
lion boara  feet),  Wyoming  (71  million  feet),  and  Montana  (over  63 
million  feet).  In  the  latter  two  States  heavy  lodgepole  pine  forests 
are  ready  for  the  ax,  but  difficult  to  lumber  from  their  inaccessibility. 
At  the  same  time  a  sudden  demand  for  lodgepole  pine  railroad  ties  has 
opened  a  market  for  this  timber  and  made  it  possible  to  sell  by  large 
contracts  under  conditions  which  will  permit  a  second  cutting  after 
thirty  or  forty  years.  In  South  Dakota  a  special  reason  exists  for 
pressing  the  sale  of  timber  with  the  utmost  energy.  By  the  ravages 
of  a  bark  beetle  great  quantities  of  timber  are  teing  destroyed,  and 
the  annihilation  of  the  entire  forest  of  the  region  is  threatened.  Only 
by  extensive  cutting  of  infested  trees  can  the  spread  of  the  beetles  be 
checked  and  the  damaged  timber  be  utilized. 

In  Colorado  and  Arizona  sales  of  timber  totaled  over  27  million 
board  feet  for  each  State,  and  in  Utah  and  California  over  10  million. 
In  Colorado  and  Utah  these  sales  were  mainly  of  fire-killed  timber, 
largely  used  in  mining.  In  Arizona  large  quantities  of  mature 
accessible  timber  permitted  extensive  cutting  without  injury  to  the 
forest.  In  other  States  cutting  was  comparatively  insignificant  in 
amount,  save  in  Idaho,  where  nearly  9  million  feet  were  cut. 

Little  difficulty  was  experienced  in  preventing  timber  trespass  upon 
the  reserves.  Where  such  trespass  occurred  the  full  value  of  the 
timber  taken  was  recovered.  Practically  no  loss  was  sustained  from 
theft. 

COOPBRATIVE  MANAGBMBMT. 

The  Forest  Service  continues  to  receive  applications  from  private 
owners  for  assistance  in  introducing  forest  management  upon  their 
holdings.  So  far  as  possible  the  Forest  Service  will  give  aid  in  this 
work  as  in  the  past,  since  it  is  plainly  in  the  public  interest  to  promote 
the  practice  of  forestry  among  private  owners  on  business  principles. 
It  is  significant  that  while  at  the  first  it  was  necessary  to  prepare  a 
working  plan  for  every  timber  tract  before  recommendations  for  con- 
servative management  could  be  made,  during  the  past  year,  out  of  54 
timber  tracts  examined,  it  was  possible  on  43  to  outline  at  once  a  sys- 
tem of  management  and  the  regulations  to  put  it  into  effect.  Working 
Elans  were  made  during  the  year  for  6  large  tracts  in  New  York, 
Kentucky,  Michigan,  and  South  Carolina,  ana  for  100  woodlots  in  16 
States. 

In  the  woodlot  work,  which  assists  small  owners,  particularly  farm- 
ers, to  make  the  best  use  of  their  woodland,  special  attention  was 
given  to  the  Middle  West.  Very  different  proDlems  are  here  pre- 
sented from  those  of  the  Eastern  States,  hitnerto  the  main  field  of 
woodlot  study.  As  the  need  of  timber  becomes  more  pressing,  the 
3'ield  from  these  small  forest  areas,  which  nevertheless  in  the  aggregate 
form  a  large  part  of  our  total  woodland  area,  will  become  increasingly 
important.  On  the  whole,  the  farmer  knows  how  to  utilize  his  wood- 
land far  less  intelligently  than  any  other  part  of  his  farm.  If  he  can 
be  brought  to  an  early  realization  of  the  future  value  of  good  timber 
and  knowledge  of  how  to  grow  it,  great  benefit  will  result,  both  to  the 
farmer  and  to  the  community,  which  later  will  stand  in  need  of  every 
available  supply. 

Cooperative  forest  studies  were  carried  on  during  the  year  with 
the  States  of  California,  New  Hampshire,  and  North  Carolina;  with  the 
Office  of  Indian  Affairs  of  the  Department  of  the  Interior,  on  the 
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Wisconsin  Indian  Reservation;  with  the  War  Department,  on  the  mill 
tary  reservation  in  New  Mexico;  and  with  the  Hydrographic  Division 
of  the  United  States  Geological  Survey,  upon  the  Potomac  Eiver 
watershed.  Tie  production  in  Wisconsin  and  Minnesota,  in  coopen- 
tion  with  the  Northern  Pacific  Railroad,  and  the  effect  of  sulphur  fumes 
from  smelters  on  neighboring  forests  in  Tennessee,  in  cooperatioB 
with  private  forest  owners  and  with  the  Bureaus  of  Chemistry  and 
Entomology,  were  also  studied. 

FOREST   EXTENSION. 

The  field  of  forest  planting  in  the  United  States  broadens  with 
every  year.  In  the  East  the  economic  conditions  are  bringing  rapidly 
nearer  intensive  forest  management,  which  will  involve  extensive 
planting,  both  to  stock  the  land  fully  and  to  shorten  the  interval 
between  crops.  In  the  Middle  West  the  rising  value  of  lumber  is 
tending  to  make  the  growing  of  trees  profitable  on  land  now  in  pas- 
ture or  under  the  plow.  Knowledge  gained  by  past  investigations  of 
how  to  make  trees  grow  under  adverse  conditions  opens  enlarged 
possibilities  to  private  owners  in  the  more  arid  parts  of  the  far 
West.  By  far  the  most  important  part  of  the  field,  however,  b  that 
of  reserve  planting.  Here  in  the  future  a  gigantic  task  will  be  pre- 
sented, upon  which  the  Forest  Service  has  already  begun  a  preluni- 
nar^  attack.  Planting  will  furnish  a  future  timber  supply,  improve 
dramage  basins,  and  replace  inferior  species  with  more  valuable  trees. 
Of  the  107,000,000  acres  of  reserves  enormous  areas  are  partly  or 
wholly  unforested. 

In  the  Middle  West  alone  are  6  reserves,  aggregating  over  750,000 
acres,  which  are  practically  treeless  and  on  which  planting  is  now 
under  way.  Doubtless  future  additions  to  the  reserves  will  still  fur- 
ther increase  the  task.  While  some  of  this  land  may  never  support 
trees,  the  public  welfare  will  eventually  demand  that  the  larger  part 
of  it  be  forested.  Unaided  natural  reproduction  can  never  accom- 
plish the  task  in  time.  As  the  need  for  wood  and  water  increases, 
planting  on  a  scale  as  yet  entirely  unthought  of  in  this  or  any  other 
country-  will  be  carried  on. 

For  private  planting  the  two  most  serious  obstacles  to  widespread 

activity  are  the  high  cost  and  the  poor  quality  of  both  the  nursery 

stock  and  the  tree  seeds  now  commercially  obtainable.     In  some  cas^ 

eastern  tree  planters  have  been  compelled  to  import  from  Europe 

nursery  stock  of  American  trees,  and  adulterated  seeds  are  common 

m  the  market.     It  is  not  possible  for  the  Forest  Service  to  supply 

nursery  stock  for  private  use,  but  it  is  doing  what  it  can  to  aia  the 

jianter  by  tests  of  the  purity  and  germinative  powers  of  seeds  fur- 

pV^oH  It  different  dealers,  and  by  information  as  to  prices  at  which 

•u  stock  may  be  obtained  in  different  regions. 

«'»^Hng  on  the  reserves  the  Forest  Service  must  raise  its  own 

NX  planting  stations  are  now  established,  with  an  annual 

),00(),000  seedlings.     Yet  to  plant  1  square  mile  requires 

ni)  oA/)  seedlings.     Though  four  years  have  passed  since 

vation  was  established,  the  work  as  yet  done  has 

-        •>  ^»T>  '^vperime^^al,  and  in  the  newer  nurseries  few 

c    -nrkiior.    X)  plant  out.    To  mcct  the  uecds  of 
nnfin^T  must  be  made  on  a  vastly 
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As  a  first  step,  nursery  sites  will  be  established  at  rangers'  head- 
airters  on  all  tne  reserves.     As  rapidly  as  possible  the  reserve  force 
wrill  be  trained  to  carry  on  this  work,  and  nursery  stations  will  be 
nultiplied. 
The  real  progress  made  toward  reserve  plantiuj^  appears  not  in  the 
mber  of  trees  set  out  or  the  present  capacity  of  the  stations,  but  in 
t  fact  that  practical  methods  of  doing  the  work  at  reasonable  cost 
'e  been  found.     In  spite  of  the  high  cost  of  labor  in  this  country, 
sin  acre  of  land  can  now  under  ordinary  conditions  be  planted  to  forest 
by  the  Service  almost  as  cheaply  as  the  same  work  is  done  in  Ger- 
many.    The  whole  problem  of  successful  forest  planting  under  the 
conditions  of  aridity,  elevation,  lack  of  transportation  facilities,  and 
scarcity  of  labor,  combined  with  the  lack  of  any  experience  which 
Lould  guide  to  right  action,  was  one  of  extreme  difficulty.    Though 
much  yet  remains  to  be  done  before  a  perfected  system  of  planting 
will    have  been  secured,  the  work  now  done  amounts  to  a  demon- 
stration   that  success  is   within   reach.     This   in   itself  is   no  small 
achievement. 

COOPERATIVE   PLANTING. 

The  Forest  Service  cooperates  with  private  owners  to  secure  forest 
extension  by  preparing  planting  plans  for  them.  Two  years  ago  the 
average  size  of  tne  planting  plans  made  was  68  acres.  Last  year  it 
was  310  acres.  This  is  significant  of  changing  conditions.  Increas- 
ingly as  the  necessity  of  provision  for  the  future  needs  becomes  plain, 
large  owners  are  seeking  the  cooperation  of  the  Service.  A  number 
of  railroads  have  begun  to  plan  for  tie  production  from  planted  tim- 
ber; coal  companies  are  preparing  to  utilize  waste  land,  and  cities  are 
seeking  to  improve  their  watersheds  and  at  the  same  time  derive  a 
revenue  from  tne  land  held  for  watershed  protection. 

Examinations  were  made  of  over  300,000  acres  on  which  the  owners 
wish  to  consider  planting,  and  detailed  planting  plans  were  made  for 
over  10,000  acres  in  19  States. 

Cooperation  with  other  Departments,  by  the  preparation  of  planting 
plans,  included  the  War  Department,  the  Bureau  of  Fisheries  of  the 
Department  of  Commerce  and  Labor  and  the  Reclamation  Service  of 
the  Department  of  the  Interior. 

DENDROLOGY. 

The  investigation  of  turpentining  methods  was  pushed  along  lines 


ivhich  promise  important  economic  results  by  diminishing  the  wound 
nflicted  on  the  ti'ee  and  greatly  prolonging  the  period  during  which  a 
ract  may  be  worked.  A  chemical  study  of  the  turpentine  from  differ- 
ent species  of  pines  (conducted  in  cooperation  with  the  University  of 
S'orth  Carolina)  is  under  way  to  learn  which  species  furnish  the  most 
aluable  yield. 

Studies  of  forest  distribution  and  resources  were  continued.  The 
experimental  basket-willow  holt^  demonstrated  the  success  of  the  cul- 
ural  methods  advocated  b}"  the  Service  by  producing  a  crop  of  rods  of 
he  finest  quality.  Anal3"ses  of  willow  barks  established  their  value 
"or  use  in  tanning.  By  the  identification  of  many  samples  of  woods 
valuable  information  was  furnished  wood  users. 

FOREST    PRODUCTS. 

An  important  means  of  reducing  the  drain  upon  our  forests  is  the 
:reatment  of  wood  by  seasoning,  by  the  use  of  chemicals,  or  by  both 
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combined,  to  make  it  last  longer.  Careful  experiments  are  under  wij 
to  determine  the  most  effective  and  economical  methods  of  treating 
railroad  ties,  telephone  and  telegraph  poles  and  cross  arms,  and  fence 
posts.  Material  cut  at  different  times  of  the  year,  seasoned  at  differ- 
ent times  of  the  year,  and  by  different  methods,  and  treated  by  differ- 
ent processes  is  being  tested  in  service  to  find  out  how  it  can  be  made 
most  durable. 

Wood  distillation  to  utilize  the  waste  product  of  lumbering,  and  tbe 
suitability  of  untried  woods  for  making  paper  pulp,  were  made  the 
subjects  of  special  studies. 

Over  12,000  tests  of  the  strength  of  timber  were  made.  The  woods 
tested  include  loblolly  pine,  red  fir,  western  hemlock,  Norway  pine, 
tamarack,  white  and  red  oak,  and  eucalyptus.  By  these  tests,  whidi 
show  the  suitability  of  the  various  kinds  of  wood  for  different  uses, 
both  timber-land  owners  and  those  who  employ  wood  in  building  and 
manufacturing  have  received  great  benefit.  New  woods  have  be 
brought  into  use  and  economy  in  the  use  of  material  has*  been  pro- 
moted. The  present  facilities  for  this  work  are  inadequate,  and  it  is 
important  that  a  special  laboratory  be  provided  at  Wasnington. 

By  statistical  study  of  the  production  and  consumption  of  lumber 
in  various  forms  and  compilation  of  the  various  grading  rules  now  in 
use,  information  greatly  desired  by  the  lumber  trade  but  never  before 
obtainable  was  gathered,  better  conditions  were  promoted,  and  light 
was  thrown  on  the  highly  important  question  of  the  probable  duration 
of  the  country's  lumber  supply.  Special  studies  of  the  manufacture 
of  cooperage  stock,  of  vehicles  and  implements,  and  of  boxes,  and  of 
certain  kiln-drying  methods,  gave  results  of  decided  value  botn.  to 
manufacturers  and  to  timber-land  owners.  Wood  as  a  paving  i  le- 
rial  was  also  studied,  and  experiments  were  started  to  discover  the  uesk 
kinds  of  wood  to  use  and  how  they  should  be  treated  and  laid. 

BXTBEAU  OF  CHEMISTBT. 

The  activities  of  the  Bureau  of  Chemistry  during  the  year  includ 
a  great  variety  of  investigations. 

EXAMINATION   OF  BUTTER,  MILK,  AND  CREAM. 

More  than  800  samples  of  butter  were  investigated,  to  see  if  they 
complied  with  the  requirements  of  the  law  relating  to  renovated 
butter.  A  study  of  the  effects  of  cold  storage  upon  the  chemical  com- 
position of  milk  and  cream  was  inaugurated,  to  determine  the  length 
of  time  dnnng*  which  such  products  can  be  safely  kept  in  cold  storage. 

-^TTViTAT.  IVVESTIGATIONS. 

^l^  -^     •   rx  auvicciixi^i.^  upxyti  the  content  of  sugar  in  Indian  sweet 

c- •     y/ai  5cudied.     The  almost  universal  use  of  sweet  corn  for  food 

ihio^^hout  the  country  renders  such  an  investigation  of  peculiar  inter- 

^cf  to  ^^"^-''mers  as  well  as  to  producers.     A  single  variety  of  seed  was 

nnf'^^    t    lifforent  localities  from  South  Carolina  to  Maine,  and  the 

-ar  in  the  product  was  carefully  determined.     At  the 

"^*^^'^^^^'^<^ical  data  were  secured  which  are  utilized  in 

-  MAt.f  -      u  of  environment  in  all  of  its  factors  upon  the 

.  >,io^     •      '-    product.     It  was  found  that  within  twenty-four 
•      •   ^  OL    ^  >xT^'^«'^d  to  ordinary  temperatures,  a  very  con- 

,.   .      -iic/*    -     r       .tra-  Ha«  fli'sappeared  from  the  grains  of 
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the  corn.  This  fact  has  led  to  the  observation  that  it  is  necessary  to 
market  the  product  as  soon  as  possible  after  harvest,  and  meanwhile 
to  keep  it  at  as  low  a  temperature  as  can  be  secured. 

Studies  looking  to  the  improvement  of  the  different  varieties  of 
Indian  com,  by  selection  based  upon  analytical  data,  were  under- 
taken. These  studies  are  a  continuation  of  those  conducted  the  pre- 
ceding year  upon  the  effect  of  environment  on  the  chemical  composi- 
tion of  the  sugar  beet.  In  all,  over  3,000  analvses  were  made  of  cere- 
als in  the  prosecution  of  the  above  investigations.  These  investiga- 
tions also  include  the  effect  of  environment  upon  the  chemical  compo- 
sition of  barley  as  related  to  the  brewing  industries. 

STUDY  OF  DENATURED  ALOOHOL. 

An  important  investigation  was  also  begun  upon  the  economic  pro- 
duction of  alcohol  from  various  raw  materials  m  relation  to  the  pro- 
duction of  denatured  alcohol  for  industrial  purposes.  The  object  of 
this  investigation  was  to  discover  the  value  of  various  waste  materials 
of  factories — wood,  molasses,  sweet  potatoes,  cornstalks,  etc. — in  the 
production  of  alcohol  for  denaturing.  This  work  is  likely  to  prove 
of  great  value  to  our  farmers  in  developing  new  sources  of  income 
from  the  production  of  denatured  alcohol  for  industrial  purposes. 

TESTING   OF  SUPPLIES  FURNISHED  UNDER  CONTRACT. 

In  the  Contracts  Laboratory,  the  object  of  which  is  the  examination 
of  materials  furnished  to  the  different  Departments  of  the  Govern- 
ment under  contract,  69  samples  were  examined  for  the  War  Depart- 
ment, 19  for  the  Navy  Department,  65  for  the  Department  of  the 
Interior,  36  for  the  Treasury,  73  for  the  Post-Office,  1  for  the  Depart- 
ment of  Commerce  and  Labor,  73  for  the  Government  Printing  Office, 
and  59  for  the  Department  of  Agriculture.  These  examinations  were 
of  the  most  riffid  character,  and  the  result  of  the  work  has  been  to 
secure  a  much  nigher  quality  of  material  than  was  formerly  supplied 
under  the  contract  system. 

EXAMINATION  OP  DRUGS. 

The  examination  of  drugs  has  been  particularly  fruitful  during  the 
year.  Five  hundred  and  hf ty-three  samples  were  examined  for  purity 
and  quality.  A  large  part  of  the  work  of  the  Drug  Laboratory  has 
been  in  connection  with  the  Post-Office  Department  for  the  purpose  of 
suppressing  traffic  in  fraudulent  preparations  transmitted  through  the 
mails.  As  the  result  of  these  investigations  a  large  number  of  fraud 
orders  have  been  issued  forbidding  the  use  of  the  mails  for  such  pur- 
poses. Other  important  investigations  were  undertaken  in  the  testing 
of  chemical  reagents,  of  oils  and  essences,  and  of  plant  drugs. 

ANALYSIS  OF  WATERS,  INSECTICIDES,  AND  CATTLE   FOODS. 

The  examination  of  waters  used  as  beverages  has  been  continued, 
and  also  the  analysis  of  waters  used  for  irrigation.  Thirty-nine  sam- 
ples of  insecticides  were  investigated  during  the  year.  Studies  were 
made  tflso  of  the  lime-sulphur-salt  wash  and  allied  mixtures.  One 
hundred  and  fifty-four  samples  of  cattle  food  were  analvzed  to  deter- 
mine the  quality  of  the  cattle  foods  sold  upon  the  markets.     Studies 
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were  also  made  of  the  injurious  effects  of  fumes  from  smelters  upon 
vegetation,  and  testimony  was  given  in  the  courts  relating  thereto.  It 
is  evident  that  the  sulphurous  acid  fumes  produced  in  most  smelten 
are  of  a  character  to  mjure  vegetation  and  also  animal  health  inr 
region  very  widely  extended  about  the  factory.  It  appears  probabk 
that  in  the  near  future  smelters  will  be  required  to  convert  the  sol- 1 
phurous  acid  into  sulphuric  acid  or  some  other  substance  which  will  " 
not  cause  the  injuries  above  mentioned. 

STUDY   OF  TANNING   MATERIALS,  PAPER,  AND  TURPENTINE. 

The  stud}'  of  tanning  materials  was  continued,  especially  of  the 
Sicilian  sumacs.  The  effects  of  different  tanning  materials  upon  the 
character,  quality,  and  durability  of  leather  were  investigated.  Inves- 
tigations of  great  importance,  not  only  to  the  various  Departments  of 
the  Government  but  to  the  people  in  general,  are  those  relating  to  the 
character  of  paper  used  for  public  records.  Investigations  have  beeo 
continued  respecting  the  composition  of  turpentine  distilled  from  wood 
and  its  relations  to  the  ordinary  turpentine. 

FOOD   INSPECTION. 

The  food  and  drugs  act,  June  30,  1906,  imposes  upon  the  Depart- 
ment additional  duties  of  a  most  important  character.     The  two  chid 
purposes  kept  in  view  by  this  act  throughout  all  its  sections  are,  fi 
to  prevent  the  introduction  of  any  injurious  or  debasing  substance  h 
foods  or  drugs,  and,  second,  to  secure  the  correct  labeling  of  all  fc 
and  dioig  products.     This  act  applies  to  all  interstate  and  foreij^i 
commerce  in  all  foods  and  drugs,  and  also  to  all  imported  meat  fo 

Croducts.     The  proper  enforcement  of  this  act  must  prove  of  immei 
enefit  to  all  the  people  of  this  country  in  securing  freedom  from  adm- 
teration  and  fraud.     Regulations  providing  for  the  administration  d 
the  law  have  been  carefully  prepared,  and  30,000  copies  have  been 
distributed  throughout  the  country. 

The  inspection  of  imported  foods  at  the  ports  of  entry  has  been 
extended,  especially  at  New  York,  Boston,  and  Philadelphia.  The 
earthquake  and  fire  at  San  Francisco  in  April  unfortunately  destroyed 
our  laboratorv  at  that  port.  It  is  hoped  that  this  enforced  suspension, 
however,  will  not  be  of  long  duration. 

Five  thousand  seven  hundred  and  fort3^-nine  samples  of  imported 
food  products  were  examined  during  the  fiscal  year.     Of  the  1,846 

samples  whi^^     e  found  not  to  comply  with  the  law,  631  were 

•clcased  y".  •        )rejudice  beaiuse   it  was  evident  that  no  intent 

'^  defraii'^  ^w^vjive  the  people  of  the  country  existed;  577  were 

imif^'^r  ^'^;ng  relabeled  so  as  to  compl}^  with  the  provisions  of 

-      •    yficc^.  ^  ^^e  required  to  be  reshipped  beyond  the  juris- 

^r^'^^f^*^    v.ofoq^     In  {»Hriif?oi\  to  the  above  number  of 

•  "•  .—  "^  •^«'^  iiAf-^r  -s  of  the  appraisers' 


ii-  .•  ••-^«      .1* 


'      i-     Oioign  commerce  has  been 
.c»o^.       na.    ^     bod  products  which  were 

,^ abru^iJed  air    .jw  found  to  be  almpst  uni- 

s"«oic  heT»e  has  been  a  very  decided  improve- 

.J    ,    *f  I..  u    nod  i^^oducts,  due  to  inspection. 
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FOOD   STUDIES. 

Division  of  Foods  has  also  conducted  special  investigations  into 
ent  of  domestic  adulteration  of  food  products  and  an  investiga- 
tropical  and  subtropical  fruits,  as  well  as  of  fruits  of  domestic 
tion. 

ry  extensive  investigation  made  to  determine  the  character  of 
d  liquors,  both  those  imported  into  the  United  States  and  those 
estic  manufacture,  has  been  practically  completed, 
study  of  the  effects  of  colors,  preservatives,  and  other  sub- 
1  added  to  foods  has  been  continued  during  the  year,  and  most 
le  data  relating  thereto  are  now  being  prepared  for  publication, 
ivestigation  is  particularly  valuable  because  the  experiments 
de  upon  human  beings. 

MICROSCOPIC   WORK. 

mi(Toscope  has  become  one  of  the  most  valuable  adjuncts  in  the 
lation  of  food  products  and  materials  used  for  technical  pur- 

Micro-chemical  investigations  have  been  largelv  made  in  the 
)f  the  Bureau  of  Chemistry  and  have  extenaed  not  only  to 
mt  also  to  leathers,  papers,  tanning  materials,  and  bacteriolog- 
iminations.  The  total  number  of  samples  examined  during  the 
ras  1,067.  The  bacterio-chemical  work  has  been  of  extreme 
ance.  This  is  especially  true  in  connection  with  the  work 
ized  by  Congress  on  the  effects  of  cold  storage  upon  wholesome- 
f  fooa  products.  Particularly  in  investigating  the  relative 
of  drawn  and  undrawn  fowls  when  placed  in  cold  storage,  the 
o-chemical  examination  is  of  vital  importance.  Studies  nave 
)re  been  made  to  determine  whether  the  bacteria  of  the  intesti- 
ct  migrate  to  the  flesh  of  the  fowl  during  the  period  of  cold 
i,  ana,  if  so,  what  chemical  changes  are  produced  thereby. 

terio-chemical  investigations  have  extended  to  a  large  number 
er  subjects,  particularly  to  the  chemical  changes  which  take 
n  milk,  cream,  and  evaporated  and  condensed  milks,  and  to  the 
1  changes  of  a  bacterial  character  which  foods  undergo  on 
g. 

BTJIIEAU  OF  SOILS. 

erlying  all  attempts  to  improve  the  general  agricultural  welfare 
country  lies  the  necessity  for  a  correct  knowledge  of  the  char- 
,nd  variety  of  its  soils.  Such  knowledge  is  fundamental,  and 
t  it  no  great  progress  can  be  made  in  securing  further  diversifi- 
of  crops,  the  introduction  of  new  crops,  or  the  more  economical 
tion  of  the  great  staples  now  known. 

THE   SOIL   SURVEY. 

e  1899  the  Bureau  of  Soils  has  been  conducting  an  investigation 
soils  of  the  United  States  which  will  ultimatel}^  result  in  a 
gh  familiarity  with  the  vast,  varied,  and  but  partially  appre- 
soil  resources  of  the  countr3\  The  purpose  of  this  work  is 
rtain  the  variet}^  and  extent  of  the  chief  characteristic  soils  of 
mtry,  to  determine  the  crop  or  crops  which  can  be  raised  to  the 
Ivantage  upon  each  of  these  soils,  and  to  discover  what  pecul- 
I  of  soil  management  are  best  suited  to  secure  the  maximum 
on  each  soil  in  different  and  widely  separated  localities. 


(^ 
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EXTENT  OP  THE  SURVEYS. 


I 


I 


During  the  fiscal  year  1906  soil  surveys  covering  19,341  sq     j 
miles,  or  12,370,240  acres,  were  made  in  29  States  and  2  Territoi 
In  all,  to  June  30,  1906,  251  different  surveys  have  been  made  in  u 
States  and  4  Territories,  covering  a  total  area  of  118,687  square  mil 
or  75,959,680  acres.     These  surveys  have  covered  not  only  a  wi 
range  of  soil  and  climatic  conditions,  but  also  the  typical  soils  u    i 
which  the  chief  staple  crops  as  well  as  many  new  and  special  crops  are 
being  produced. 

THE  PROBLEMS  ENCOUNTERED. 

The  work  of  the  soil  survey  in  1906  and  in  preceding  ye^rs,  while 
dealing  ohietiy  with  the  characteristic  soils  upon  which  the  j 
crops — corn,  wheat,  cotton,  grass,  etc.^ — are  produced  in  differeni  • 
tions  and  under  different  conditions  of  soil  and  climate,  has  ;  > 
encountered  many  specific  problems  of  wide  interest  and  application.  I 
The  opening  of  large  areas  for  agricultural  occupation  has  necessitated  ft 
in  several  States  a  study  of  the  existing  soil  types  in  order  that  the 
appropriate  crops  for  production  upon  each  might  be  determined. 
The  widespread  interest  in  the  agricultural  capabilities  of  undrained 
lands  in  many  sections  has  led  to  demands  for  surveys  which  shall 
determine  the  character  of  crops  to  which  such  soils  mav  be  farmed 
after  reclamation.  The  breaking  up  of  lar^e  dry-farmed  ranches  for 
more  intensive  forms  of  agriculture  under  irrigation  has  also  neces- 
sitated surveys  which  could  be  used  as  a  basal  guide  in  crop  selection. 
The  extension  of  crops  like  tobacco  and  alfalfa  into  entirely  new  areas 
whose  soil  adaptations  were  formerly  unknown  has  been  made  possitje 
by  the  soil  surveys.  The  introduction  of  new  crops  has  been  accom' 
plished  along  the  lines  suggested  by  the  surveys.  One  of  the  chief 
pumoses  and  uses  of  the  surve3^s  has  been  to  aid  individual  farmers 
m  the  selection  of  land  suited  to  general  or  special  crops  in  regions 
unknown  or  but  partly  known. 

THE  SOIL   RESOURCES  OF  THE  COUNTRY. 

In  the  work  of  the  soil  survey-,  since  its  inception  in  1899,  461  dis- 
tinct types  of  soils   have  been  encountered.     Some  of  these  types 
are  of  great  extent,  covering  areas  measured  by  thousands  of  square 
miles.     Still  others  are  of  local  extent  and  distribution.     Some  aw 
distributed  over  a  considerable  range  of  climatic  environment.     Others 
are  so  restricted  that  they  may  be  said  to  lie  in  a  single  climatic  belt 
The  great  striking  fac^t,  however,  is  that  with  such  a  great  variety  of 
•idiv'idual  soils  only  about  a  dozen  important  crops  are  now  produced 
'  the  entire  country.     Again,  the  same  crop  is  produced  with  the 
greatest  diversity'  of  success  or  failure  upon  a  great  variety  of  soils,  to 
omrj  of  which  the  crop  is  well  suited  wnile  upon  others  it  is  annually 
-v/viuced  at  a  loss.     Before  the  farmers  of  all  sections  of  the  United 
•if,   p«  can  rpHii^o  irrriculture  to  a  b"^*'s  of  permanent  business  success 
»nnwlec-t         *^"^-    ""' '»^  ^i"*-  ho'-MitrVilv  disscminatcd  and 


11 


•  ^i^o  Ktkoud  subdivision  of  the 

i(     '^.gion,  and  a  rather  indefinite 

t       i*o  *,      t*oc    luLoen  grand  divisions  among  the 

•"^       '^  tc-n  .J  Sv,*l  provinces.    The  soils  of  the  Atlantic 

^'oins  differ  mat^nally  from  those  of  the  Piedmont 

h/>  orio/«iufer   *p'rion  of  the  Northern  States  are 
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ly  different  from  those  of  the  limestone  valleys,  and  from  the 
luviai  bottom  lands  or  the  residual  prairies  of  the  Western  States. 
11  greater  differences  exist  between  the  soils  of  the  Pacific  coast 
kileys  or  the  Great  Interior  Basin  and  those  of  the  Eastern  State 
•ovinces.     All  of  these  differences  have  their  deep  significance  in  the 
3ction  of  crops  and  in  the  management  of  the  soils.     Even  within 
^le  provinces  there  are  groups  of  soils  which  differ  profoundly 
om  all  others,  and  these  differences  must  be  recognized  and  their 
x>p  signification  understood.     Each  series  also  ranges  from  the  coars- 
;t  sanay  and  gravelly  types  or  individuals  to  the  finest  grained  clays, 
two  of  the  numerous  individual  soils  possess  exactly  the  same 
laracteristics,  and  no  two  are,  therefore,  adapted  in  the  same  degree 
>  exactly  the  same  crops  nor  to  the  same  treatment  and  handling. 
When  all  of  these  differences  have  been  ascertained,  and  when  the 
raificance  of  these  differences  comes  to  be  understood,  the  countrv 
ul  be  able  by  the  introduction  of  new  crops  and  by  greater  special- 
ion  in  crop  production  to  increase  greatly  the  agricultural  efficiency 
every  tilled  acre. 

DEMANDS  FOB  THE  WORK. 

E^ch  year  brings  an  increasing  number  of  requests  for  survey  work 
particular  localities  to  serve  a  great  diversity  of  interests.  The 
velopment  of  new  lands  in  the  United  States  has  not  ceased  and  the 
ted  for  specific  and  unprejudiced  information  concerning  soils  in 
wly  developed  regions  has  become  widely  recognized.  The  exten- 
)n  of  tobacco  culture  through  certain  portions  of  the  Gulf  States  has 
1  to  numerous  requests  for  surveys  to  locate  areas  of  soil  where 
e  Cuban  type  of  filler  tobacco  may  be  grown  successfully.  Only  a 
w  soils  are  suited  to  the  production  of  this  leaf,  and  unless  such  soils 
e  found  in  an  area  the  attempt  to  introduce  the  crop  must  result  in 
ilure.  The  growth  of  the  fruit  interests  in  all  sections  of  the  coun- 
y  has  led  to  widespread  demands  for  surveys  to  determine  what  soils 
e  peculiarly  adapted  to  the  growing  of  apples,  pears,  peaches,  grapes, 
citrus  fruits,  the  location  of  these  sons,- and  their  extent.  The 
pression  of  farm  values  in  some  sections  has  called  attention  to  the 
>ssibility  of  rehabilitating  these  farms  and  soils  through  the  introduc- 
>n  of  new  crops  and  of  new  methods,  and  surveys  are  requested  to 
rnish  guidance  along  these  lines.  New  areas  for  the  production  of 
arket-garden  and  truck  crops  are  being  developed  along  the  Atlantic 
id  Gulf  coast  lines,  and  surveys  have  been  requested  for  many  of 
ese  areas.  The  northward  spread  of  the  culture  of  rice  upon  prairie 
nds  has  given  rise  to  requests  for  surveys  to  indicate  soils  and  regions 
here  this  crop  might  be  introduced. 

As  a  result  the  Bureau  of  Soils  has  always  on  tile  requests  for  several 
Liies  as  man}'  surveys  as  can  be  made  during  any  one  year,  and  the 
unpletion  of  each  year's  work  is  accompanied  by  an  increased  rather 
lan  a  diminished  volume  of  requests.  While  such  a  condition  is 
'atif3*ing  from  the  standpoint  of  public  appreciation  of  the  value  of 
le  work,  it  is  embarrassing  and  unsatisfactory  because  of  the  neces- 
tj^  for  selecting  among  so  many  requests  of  almost  equal  urgency 
lose  areas  which  may  be  undertaken  each  year.  The  public  demand 
>r  the  making  of  these  surveys  and  the  constant  application  for  sur- 
iy  reports,  not  only  for  areas  which  have  been  surveyed,  but  also  for 
lose  which  have  not  yet  been  undertaken,  both  evince  the  necessity 
>r  a  considerable  increase  in  the  volume  of  soil-survey  work  in  the 
miediate  future. 
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RECLAMATION  OF  ALKALI  LANDS. 

The  progress  of  the  work  on  the  several  alkali  reclamation  tracts  dur- 
ing the  fiscal  year  just  closed  has  been  gratifying,  both  as  regards  the 
immediate  success  of  the  experiments  and  as  regards  the  stimulating 
effect  that  these  results  have  had  upon  private  initiative  in  the  work 
of  reclaiming  similarly  affected  neighboring  lands. 

PROGRESS  ON  THE   UTAH   TRACT. 

On  the  Swan  tract,  near  Salt  Lake  City,  Utah,  the  work  consisted 
largely  of  experiments  with  various  crops,  as  the  removal  of  alkaK 
had  practically  been  accomplished  by  repeated  flooding  in  1903  and 
1904.  The  thrifty  growth  of  alfalfa  and  of  other  crops,  not  perhaps 
as  sensitive  to  alkali,  clearly  demonstrates  the  great  changes  that  have 
taken  place  in  the  soil  since  it  has  been  treated.  Formerly  this  field 
presented  a  desolate  appearance,  with  large  areas  heavily  incrusted 
with  alkali.  The  success  of  this  experiment  can  not  but  be  far-reach- 
ing in  its  influence  upon  the  alkali  question  in  the  Salt  Lake  Valley. 

COMPLETION   OP  WORK   AT   FRESNO. 

Our  earlier  work  on  the  Toft-Hansen  tract,  near  Fresno,  Cal.,  had 
freed  the  upper  layers  of  soil  from  alkali,  and  very  satisfactory  crops 
had  been  grown;  however,  while  the  alkali  question  had  been  solved, 
a  constant  source  of  danger  was  the  high  ground  water,  which  rises 
very  rapidly  in  this  district  after  water  is  turned  into  the  canals  each 
spring.     The  original  drainage  system  was  not  very  deep,  and  the 

Juestion  of  keeping  the  drains  free  from  sand  and  silt  proved  serious, 
n  order  further  to  experiment  with  the  lowering  of  the  ground  water, 
it  was  thought  advisable  to  install  a  new  drainage  system.  This  was 
completed  in  November,  1905.  The  entire  dminage  system  was  low- 
ered from  li  to  2^  feet,  and  the  ground  water  is  now  kept  at  a  SMife 
depth,  not  only  under  the  land  drained,  but  under  adjoinmg  farms  to 
the  extent  of  200  acres. 

The  success  of  this  work  has  proved  of  great  value  to  the  farmers 
of  the  alkali  and  seepage-infested  district  about  Fresno,  and  many  have 
signified  their  intention  of  undertaking  work  similar  to  that  carried 
on  by  the  Bureau  of  Soils.  At  the  close  of  the  irrigation  season  of 
1906,  the  Bureau's  work  in  the  Fresno  district  will  close,  as  the  owners 
of  the  land  are  well  pleased  with  the  reclaimed  condition  of  the  soO 
and  the  s^on^^p^^  of  the  newly  installed  drainage  system. 

-r^wrPTwrT^TToy    ^'^  -"HE   WORK    AT   YAKIMA,  WASH. 

u   "T^    •  ^Lv       •  akiiiio.  Valley,  the  results  have  not  been 

•  vLiU         •*   .cfoni.        ^,,    vas  hoped  when  the  work  was  commenced. 
V^'  ^.     TtiV^ais   tract,  near  North  Yakima,  have  b€ 
^>'  ^.     '            -in^i^a,  and  produced  in  1905  a  heavy  crop  of  hay  valu 

^1'  ■         -    «  of  the  tract  have  not  yielded  to  treatment 

•  '^T  '    '       iiiv, '^''^"^^  if  the  tract  still  contain  appreciable  q uan- 

—'«'«'  -it  from  the  crop  returns,  from  rep 

,c    -  ••   •      -     haracteristic  dark  stains  in  the  soil,    ii 

lo     .ittf  .       .      ..  ,.  n  the  retention  of  alkali  by  the  soils  of 

inown  that  hardpan  retards  the  move- 

■  •     ,-v7oable  also  that  the  volcanic  ash  soib  of 
'bsorptive  c«oacitv,  enabling  them  still  to 
ir  ^\on\  »ikoi    -^  spite  of  repeated  flood! 


i<  - 
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rood  lands  in  this  region  produce  such  profitable  crops  that  the  exact 
reatment  for  the  alkali  lands  should  be  ascertained  if  possible,  even 
aough  the  total  cost  of  reclamation  be  great  as  compared  with  other 
istricts. 

RAPID  COMPLETION   OF  THE  RECLAMATION   WORK    IN   ARIZONA. 

The  record  of  the  Cummings  tract,  near  Tempe,  in  the  Salt  River 
Galley,  Arizona,  is   excellent.     The   drainage  system  was  installed 

xly  in  1904,  but  no  water  was  available  for  leaching  out  the  alkali 
mtil   many   months   later.     When  the   water  supply   became  more 

nindant  the  removal  of  the  alkali  was  comparatively  simple.  At 
De  present  time  14^  acres  support  a  fine  stana  of  alfalfa,  planted  in 
"Jovember,  1905,  while  the  remainder  has  produced  a  heavy  crop  of 
wirley.  The  owner  of  the  land  is  fully  satisfied  with  the  showing  of 
he  crops  and  only  awaits  the  seeding  of  the  small  tract  to  alfalfa  before 
icc^pting  the  land  according  to  the  contract  originally  agreed  upon. 
Vs  the  water  supply  of  the  valley  is  still  further  increased  by  the 
ixtensive  operations  of  the  United  States  Reclamation  Service  in 
constructing  storage  reservoirs,  the  subject  of  eliminating  alkali  and 
controlling  the  ground  water  will  become  more  important,  and  the 
Bureau  is  very  fortunate  in  having  undertaken  and  completed  this 
^ork  at  such  an  opportune  time. 

RESULTS   IN   MONTANA. 

The  showing  of  the  O'Donnell  tract  in  the  Yellowstone  Valley, 
Montana,  is  fully  as  good,  if  not  better,  than  the  one  just  mentioned. 
The  drainage  system  was  installed  during  1904,  but  too  late  to  allow 

ly  flooding.  During  1905  the  land  was  continuously  flooded  for  sev- 
2  months.  From  the  outset  the  drainage  system  worked  perfectly 
Bina  large  quantities  of  alkali  were  removed  bv  the  drainage  water. 
Tests  made  in  June,  1906,  showed  that  the  alkali  content  to  a  depth  of 
4  feet  had  decreased  to  approximately  0.2  per  cent  over  the  entire 
tract.  In  1904  the  soil  contained  more  than  1  per  cent  to  a  depth  of 
4  feet,  largely  concentrated  in  the  first  and  second  feet.  The  compar- 
ison shows  the  extent  to  which  the  alkali  had  been  removed  bv  a  sin- 
gle year's  flooding.  Early  this  year  the  soil  was  put  in  order  and 
seeded  to  osits.  This  crop  produced  a  yield  that  compared  favorably 
with  the  most  productive  lands  in  the  valley. 

Since  it  has  been  shown  that  alkali  can  be  removed  from  the  soils  in 
the  Billings  district  the  outlook  is  most  promising.  One  of  the  worst 
alkali  and  seepage  areas  has  been  included  in  a  dminage  district,  and 
a  deep  outlet  ditch  now  constructed  will  serve  to  carrv  the  surplus 
water  from  smaller,  more  detailed  drainage  systems  in  individual  fields. 
Smaller  local  drainage  systems  are  also  being  formed  by  private 
enterprise. 

NEED    FOR   CONTINUING    THE   DEMONSTRATIONS. 

In  carrying  on  the  work  in  reclaiming  alkali  soils  we  have  had  many 
different  conditions  to  meet  and  local  difficulties  to  overcome.  At 
each  tract  the  character  of  the  soil  differed  from  that  of  the  other 
tracts,  and  at  no  two  places  are  the  alkali  conditions  nor  the  details  of 
attacking  the  problem  the  same.  This  makes  plain  the  wisdom  of 
extending  the  work  to  other  affected  districts  in  order  that  full  and 
exact  plans  may  be  placed  m  the  hands  of  the  farmers  suffering  this 
common  evil  of  the  arid  West. 

H.  Doc.  6,  59-2 5 
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Already  urgent  requests  for  the  extension  of  this  work  are  on  file  in 
the  Department,  and  in  view  of  its  groat  economic  importance  it  is  the 
intention  to  follow  the  completion  of  the  j)resent  demonstrations  with 
the  reclamation  of  small  tracts  in  some  other  of  the  worst  affected 
sections.  There  is  no  one  soil  problem  more  important  to  a  large 
number  of  our  western  farmers  than  this,  and  none,  happily,  that  is 
capable  of  sucli  quick  solution  or  that  involves  so  great  and  so  certain 
immediate  increase  in  their  wealth. 

TOBACCO   INVESTIGATIONS. 

During  the  fiscal  year  just  closed  the  Bureau  of  Soils  has  continued 
its  investigations  for  the  improvement  of  tobacco  in  Texas,  Alabama, 
Ohio,  Virginia,  and  Connecticut. 


EXPERIMENTS    IN   TEXAS. 


The  tobacco  grown  in  Texas  during  the  preceding  year  was  distrib- 
uted to  the  trade  for  the  purpose  of  ascertaining  its  commercial  value. 
In  all  300  samples  were  sent  out,  and  from  the  numerous  replies 
received  it  can  be  positively  stated  that  the  tobacco  produced  in  Tern 
meets  the  reijuirements  of  the  trade  as  a  high-class  domestic  filler. 
About  20i)  acres  are  now  being  grown  on  the  Omngeburg  soils  in 
Nacogdoches,  Anderson,  Houston,  and  Montgomery  counties  in  east 
Texas,  while  in  central  Texas,  in  Lavaca  and  Lee  counties,  experi- 
ments were  conducted  on  similar  soils.  The  industrv  is  now  assum- 
ing  a  commercial  status,  as  a  ready  market  has  been  created  for  the 
leaf.  Great  inti^n^st  has  been  shown  by  the  trade,  by  railroads,  and 
by  local  interests  in  east  Texas  as  a  tobacco-producing  region,  and, 
with  the  promising  beginning  made  in  the  counties  mentioned,  there 
is  every  reason  to  believe  that  this  section  of  the  State  will  soon  be 
recognized  as  an  important  factor  in  our  tobacco  industry. 


PROSPECTS   IN    ALABAMA. 


The  investigations  for  the  production  of  tiller  leaf  in  Alabama  have 
this  past  year  been  extended  into  Dallas  County,  in  the  southern  part 
of  which  the  Orangeburg  soils  appear.  In  Perry  Countv  the  acreage 
increased  over  100  per  cent.  A  ready  market  has  been  round  fortne 
product,  and  this  has  prov(*d  a  stimulus  to  the  growers.  The  toba<x» 
produced  is  similar  in  <jualitv  to  the  Texas  and  Florida  leaf,  and  the 
cost  of  production  is  a  little  less. 

FEKMKNTATION    AND   SELECTION    IN    OHIO. 

n  Ohio  the  work  of  introducing  the  bulk  method  of  fermentation 

lrt^    ^'^''M  continued,  and  over  25,000,000  pounds  of  tobacco  have  been 

^    ■       ''d  according  to  the  method  prescribed  by  the  Bureau  of  Soils. 

:i»n  .   'HTiod  of  tivc  vcars  to  accomplish  these  results,  and  the 

.^.. ..  -'    ^o  well  estiiblished  in  Ohio  that  the  packers  should  be 

'^'         ..v,.xv.vi  without  f"*'*hcr  s'  >(4*vision  by  our  experts.     Besides 

."Mitation  work,  tii-      ^        ,1  introducing  Cuban  seed  filler  in 

-M«  1  continued,  '•  ^'iving  been  planted  by  the  farmers 

,.  iion  of  the  "^  ''"h  is  was  contracted  for  with  local 

ices  ranging  ^      •  *0  cents  a  pound. 

^  •       'Iso,  cooperat  ^oiiuiv^nts  have  been  conducted  with 

*'»»^<^  Ir^"-'  ^'^  selecting  and  breeding  of  improved 

•  -       •  '  '*^^  i»''Mor  types  of  leaf  giving  a  larger 
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^ield  and  having  a  uniform  quality.  Selections  were  made  of  Zimmer 
Spanish,  Little  Dutch,  Ohio  Seedleaf,  and  Ohio  Cuban.  It  is  believed 
that  by  this  method  of  selection  of  seed  native  varieties  of  Ohio 
tobacco  may  be  greatly  improved,  since  where  so  many  varieties  are 
?rown,  as  in  the  Miami  Valley  of  Ohio,  there  is  great  danger  of  their 
becoming  mixed. 

EXPORT  TOBACCO  IN  VIRGINIA. 

The  experiments  begun  in  Virginia  in  1904  with  heavy  fire-cured 
tobacco  have  been  continued  during  the  past  fiscal  year.  In  the  first 
year  of  this  work  it  was  demonstrated  that  by  the  use  of  carefully 
selected  fertilizers  the  profits  in  growing  this  type  of  leaf  could  be 
increased  considerably  as  compared  with  those  obtained  by  the  Virginia 
farmer.  During  the  past  year  the  same  treatment  of  the  same  land 
was  followed,  and,  between  the  two  crops  of  tobacco,  rye  was  sown 
IS  a  cover  crop  and  plowed  under  in  the  spring  of  the  year.  The 
results  obtained  show  the  accumulative  etfects  of  the  fertilizer  and 
cultural  methods  used.  The  land  was  divided  into  3-acre  plats.  On 
Dne  the  fertilizer  practice  common  to  the  locality  was  followed,  on  the 
second  a  slightly  better  brand  was  applied,  anJi  on  the  third  a  still 
more  expensive  application  was  made. 

The  cost  of  proauction  of  the  three  plats  was  respectively  $44.50, 
163.60,  and  $85.49,  which  -shows  a  net  profit  of  $15.63  on  plat  1, 
137.01  on  plat  2,  and  $40.10  on  plat  3.  It  is  interesting  to  note  that 
the  same  plats  of  ground  receivmg  the  same  treatment  m  1904  netted 
profits  of  $5,  $21,  and  $24,  respectively,  showing  gains  in  1905  over 
1904  of  $10.63,  $16.01,  and  $16.10,  respectively.  These  results  are 
highly  significant  as  indicating  what  may  be  done  in  this  important 
tobacco  district  by  the  use  of  such  methods  as  are  practiced,  for  instance, 
by  the  Connecticut  Broadleaf  growers. 

BEGINNING    OP    EXPERIMENTS    WITH    VIRGINIA    BRIGHT  TOBACCO. 

Investigations  for  the  improvement  of  the  Bright  tobacco  of  Vir- 
ginia were  also  begun  during  the  past  fiscal  year  (ended  June  30, 
1906),  in  cooperation  with  the  Virginia  Experiment  Station,  the 
experimental  field  being  situated  near  Chatham,  m  Pittsylvania  County, 
the  center  of  the  Bright  tobacco  belt  of  Virginia,  and  within  20  miles 
of  Danville,  the  largest  market  for  this  class  of  tobacco.  The  experi- 
ment is  still  in  progress,  and  it  will  be  impossible  to  report  definite 
results  until  next  vear. 


CONNECTICUT   SHADE-GROWN   TOBACCO. 


In  the  Connecticut  Valley  the  work  of  producing,  under  shade,  ii 
wrapper  leaf  having  all  the  qualities  demanded  by  the  trade  has  hren 
continued  in  connection  with  the  breeding  experiments  of  the  Bureau 
of  Plant  Indu.stry.  Eleven  selections  were  taken  in  a  4-acre  tent,  seven 
from  Sumatra  seed  and  four  from  Cuban  seed  of  the  third  generation 
in  Connecticut.     The  yield  of  Sumatra  ranged  from  1,445  to  1,012 

S Hinds  per  acre,  and  of  Cuban  from  1,184  to  1,884  pounds  per  acre, 
ut  of  these  eleven  types  there  have  been  selected  two  types  of  Sumatra 
and  one  of  Cuban  seed  that  appear  to  meet  the  demands  of  the  trade. 

Besides  the  area  in  the  experimental  tent  of  the  Department,  there 
were  grown  by  private  planters  during  (he  year  about  120  acres  under 
cloth  shade,  both  Cuban  seed  and  Connecticut  Broadleaf  being  planted. 
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This  is  a  slight  increase  over  the  acreage  planted  the  preceding 
and  indicates  that  the  trade  is  becoming  interested  in  the  shade  produa 
One  firm  growing  Broadleaf  sold  the  tobacco  for  $1,061  an  acre,  sb 
a  profit  of  about  $300  an  acre.     The  Cuban  tobacco  was  sold  for  il 
an  acre.    During  the  summer  of  1906  the  crop  grown  by  the  Depart 
from  selected  seed  of  both  the  Cuban  and  Sumati*a  varieties  was  aw- 
tributed  to  thirty -three  of  the  largest  leaf  dealers  and  cigar  manu 
turers  in  the  principal  cities  of  the  East.     These  were  sent  out  wiuia 
request  that  they  test  the  leaf  and  report  to  the  Department  their 
opinion  of  its  quality  and  its  adaptability  for  manufacturing  purposes, 
lip  to  the  time  of  closing  this  report  answers  have  been  received  from 
twenty -five  of  those  to  whom  samples  were  sent,  and  with  one  excep- 
tion they  report  that  the  tobacco  has  all  the  qualities  demanded  by  the 
trade  in  a  domestic  cigar  wrapper,  and  if  tobacco  similar  to  the  samples 
sent  can  be  grown  on  a  commercial  scale  they  do  not  hesitate  to  say 
that  a  r(»ady  nrarket  can  be  found  for  it. 

There  can  be  no  question  that  tobacco  of  this  quality  can  be  produced 
on  a  commercial  scale  by  careful  growers  if  the  methods  used  and 
recommended  by  the  Bureau  of  Soils  are  followed.  Notwithstanding 
the  uniformly  favorable  reports  received  from  the  trade  on  the  merits 
of  this  tobacco,  the  Bureau,  however,  would  caution  the  prospective 
grower  against  embarking  in  the  industry  on  too  large  a  scale  at  the 
outset.  • 

PREVENTION   OF    POLE   SWEAT. 

Owing  to  the  serious  damage  caused  annually  in  Connecticut  by  pok 
sweat  or  house  burn,  the  Bureau  of  Soils  conducted  some  preliminar] 
investigations  in  curing  sheds  containing  both  the  cut  and  pri  I 
tobacco.  A  detailed  record  of  the  moisture  and  temperature  conoi- 
tions  in  each  shod  was  kept,  as  also  of  the  condition  of  the  tol  co, 
with  a  view  to  determining  the  point  of  relative  humidity  and  ' 

perature  of  atmosphere  at  which  tobacco  would  begin  to  pK)le  s? 
and  the  means  to  prevent  the  atmosphere  of  the  shed  becoming  suci 
as  to  favor  its  spread.     This  study  will  be  closely  followed,  as  it 
believed  that  results  can  be  obtained  which  will  be  of  great  value 
the  Connecticut  growers. 

Urgent  demands  have  been  made  upon  the  Department  to  extend  its 
operations  into  Florida,  Maryland,  Wisconsin,  and  Tennessee,  but 
owing  to  the  limited  appropriation  for  this  work  it  has  so  far  been 
in  ^(^QyJhio    '^   •o»y-)|y  with  those  recjuosts. 

-^TTUTTATT  OF  ENTOMOLOGY. 

itUt  <       1  .     '    ^  ligations  under  wa}'  in  the  Bureau  of 

^  ^')P  ^        n'o  .       ny  last  rcT^ort  have  been  continued  with 

rnpr -font  lincs  of  work  havc 
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'     »<: 


» V   k  against  the  Mex- 

'^iisive  canvass  of  the  cotton 

*'c  recv^iiiiin  i.aations  of  the  Bureau. 

•s  in  the  summer  and  fall  of  1904  and  in 

the  area  that  became  infested  late  in  the 

ly  devoid  of  weevils  in  the  early  part  of 

V  r  «  ^hp  weevil  in  1905  more  than  covei 
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this  area.  This  permitted  studies  for  which  there  had  been  previously 
little  opp)ortunity,  and  many  points  which  had  a  bearing  upon  the 
possibility  of  the  continued  advance  of  the  pest  were  investigated. 

EXPERIMENTAL    FARMS. 

The  continuation  of  the  experimental  farms  at  fourteen  places  in 
Texas  has  been  deemed  desimble,  as  the  value  of  experimental  tield 
work  depends  largely  upon  the  number  of  seasons  through  which  it  has 
been  carried.  Two  additional  experimental  farms  have  been  carried 
on  in  Louisiana.  The  whole  acreage  placed  under  contract  in  these 
experiments  is  877. 

The  modifications  in  the  cultural  system  of  lessening  damage,  made 
necessary  by  the  change  in  habits  of  the  insect,  were  carefully  studied 
in  connection  with  the  work  carried  on  in  the  laboratory. 

OTHER    FIELD    WORK. 

In  addition  to  experimental  plats  on  a  large  scale  numerous  field 
exp>eriments  were  conducted,  including  an  extensive  experiment  in 
the  hand  picking  of  infested  bolls  and  considerable  other  work 
directed  to  the  solution  of  questions  which  can  not  be  tested  with  the 
fullest  practical  effect  in  the  laboratory. 

The  continued  spread  of  the  weevil  has  been  carefulh'  watched,  and 
publications  regaraing  the  new  territory  infested  have  been  issued  in 
cooperation  with  the  Weather  Bureau.  Careful  stud}'^  has  been  made 
of  the  conditions  in  western  Texas  in  order  to  determine  whether  the 
weevil  is  likely  to  spread  to  that  part  of  the  State  in  spite  of  the  gen- 
eral idea  that  such  spread  will  not  take  place. 

LABORATORY    WORK 

in  the  well-fitted  laboi-atory  now  located  at  Dallas,  Tex.,  the  effects 
of  different  temperatures  and  the  condition  of  food  supply  upon  the 
development  of  the  weevil  were  tested,  the  breeding  of  parasites  was 
continued,  and  a  special  study  was  made  of  a  native  ant  which  seems 
to  be  becoming  more  and  more  an  important  factor  in  the  natural  con- 
trol of  the  weevil.  Investigations  of  the  distribution  of  this  ant,  its 
adaptabilit}'  to  different  soil  conditions,  and  the  possibility  of  its  arti- 
ficial propagation  have  also  been  made. 

TRUE    I'ARASITES  OF   THE    BOLL    WEEVIL. 

Since  the  weevil  entered  Texas  native  parasites  have  had  little  effect 
upon  it  until  recently.  During  the  year,  however,  it  was  found  that  in 
the  Brownsville  region — first  entered  by  the  weevil  about  1898 — native 
parasites  have  accommodated  themselves  to  its  habits,  and  now  at  least 
:>{)  per  cent  of  the  earh'  stages  are  sometimes  destroyed  by  these 
parasites.  Consequently  nuich  attention  is  being  paid  to  the  parasite 
(juestion,  in  order  to  determine  whether  it  will  be  possible  to  assist  the 
work  of  these  beneficial  insects.  It  seems  probable  that  the  small 
results  gained  from  the  work  of  parasites  down  to  the  present  time 
are  largely  due  to  the  recent  invasion  of  the  cotton  fields  of  the  South 
by  the  injurious  insect. 

COOPERATION    WITH    THE    LOl'ISIANA    CROI'    PP>?T   ( OMM ISSIOX. 

Cooperation  with  the  Louisiana  Crop  Pest  Commission,  begun  in 
11^ >4,  was  continued  during  the  year,  three  assistants  luMng  employed 
by  the  Bureau  for  work  in  Louisiana.     During  tli(*  soason  of  1905  it 
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was  planned  to  enter  upon  an  extensive  study  of  the  so-called  mign- 
tory  movement  of  the  boll  weevil  in  order  to  learn,  if  possible,  some 
method  of  checking  its  further  advances,  or  at  least  to  learn  more 
definitely  the  approximate  time  when  other  regions  may  become 
infested.  On  account,  however,  of  the  occurrence  of  yellow  fever 
and  the  consequent  rigid  quarantine,  it  was  impossible  to  carry  on 
this  work  in  full,  but  a  number  of  important  observations  were  made. 
In  coopenition  witli  the  commission  more  than  25,000  weevils  were 
carefully  studied  under  natural  conditions  during  the  winter. 

THE   COTTON   BOLLWORM. 

The  work  on  the  cotton  bollworm  during  the  fiscal  year  was  largely 
in  the  character  of  demonstrations,  indicating  the  value  of  conclusions 
ill  read}"  reached  and  detailed  in  the  last  annual  report  of  the  Ento- 
mologist, and  successful  efforts  were  made  locally  in  the  extermination 
of  the  bollworm  by  means  of  poisons. 

OTHER   COTTON   INSECTS. 

The  work  on  other  cotton  insects  has  been  done  largely  in  cooperation 
with  the  Texas  Agricultural  Experiment  Station.  A  field  agent  of  the 
Bureau  was  stationed  at  the  Texas  Agricultuml  College,  devoting  his 
attention  to  the  other  insects  affecting  the  cotton  plant.  The  important 
discover}'^  has  been  made  that  it  is  possible  to  propagate  the  predaceous 
enemies  of  the  cotton  plant-louse,  an  insect  which  sometimes  causes  great 
damage  to  young  cotton.  It  is  believed  that  this  work  will  lead  tea 
practical  method  of  controlling  the  pest. 

INTRODUCTION   OF   BENEFICIAL   INSECTS. 

The  most  important  work  in  connection  with  the  introduction  of 
bencticial  insects  has  betMi  the  importing  from  Europe  of  the  para- 
sites and  predaceous  enemies  of  the  gipsy  and  brown-tail  motns,  in 
cooperation  with  the  officials  of  the  State  of  Massachusetts. 

rAKASITKS   OK   THE   GIPSY    MOTH    AND    BROWN-TAIL   MOTH. 

It  hjis  been  shown  that  it  is  an  easy  matter  to  bring  the  EiiropeaD 
parasites  of  thes(»  injurious  insects  to  this  country,  simply  by  collect- 
ing luanbers  of  tlie  larvie  and  chr3'salides  in  different  parts  of  Europe 
and  sending  them  direct  to  Boston.     A  certain  percentage  of  these 
insects  on  arrival  in  Now  England  have  given  out  the  European  para- 
Mtes,  which  have  cither  l)een  cultivated  in  wire-gauze  inclosures,  with 
»ii»P*i    ^f  +V--»H  or  have  been  liberated  m  the  open,  there  being  chosen 
hi-    7u.j/v>se  ])atch('s  of  woods  not  subject  to  forest  tires  or  to 
L-.inv'*«»     '    -k  against  the  insects.     It  has  been  ascertained  further— 
•  nd  '»^t  hitherto  unknown  even  to  European  entomologists— 

»»'^  •  s ->  i  ^  hiivjvof  the  hrown-ttui  moth  in  their  overwintering 
..^,.  .  '  ii-QT^"  '^'"^  extensively  parasitized.  Therefore,  during  the 
>    iL.  ^^  ,.'r  1 17,i''"' '^'^sts  of  the  brown-tail  moth  were  col- 

Mnjiiiti*  ^'"'lopo.  Hinging  between  North  Ger- 

•    .;ai  »'  Brittany,  and  comprising  a  large 

•  i    .evaiiv         c  conditions.     More  than  70,000 

'*»»*ed  fr(»»»  '•c.    )n  Amtu'ican  soil.     About  8  per 

ivi^n..     4^  hnt  is   parasites  upon  parasites. 
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By  means  of  specially  constructed  cages  the  hyperparasites  were 

arated  and  destroyed.  The  primary  mrasites  were  placed  in  out- 
r  oor  cages  or  liberated  in  the  open.  The  largest  colonies  included 
0,uOO,  15,000,  and  25,000  parasites,  respectively.  Owin^  to  the  very 
ret  season  a  fungous  disease  prevailed  among  the  caterpillars,  vitiat- 
ag  to  some  extent  the  results  of  the  experiments,  but  nevertheless 
hree  species  of  parasites  were  seen  to  la}'  their  eggs  m  American- 

►rn  caterpillars,  and  there  is  positive  proof  of  the  development  on 
Lmerican  soil  of  at  least  one  complete  generation  of  two  of  the  Euro- 
pean species.  It  has  been  shown  that  they  may  breed  successfully 
hrougn  the  season. 

Egg  parasites  of  the  brown-tail  moth  have  also  been  imported  dur- 
ng  the  summer,  and  have  been  seen  to  lay  their  eggs  in  tne  eggs  of 
^orth  American  injurious  insects.  Two  important  European  preda- 
ory  ground  beetles  have  been  successfully  imported,  and  have  bred 
h rough  an  entire  generation  upon  American  soil.  Large  numbers  of 
fachma  flies  have  been  reared  from  European  specimens  of  the  larvae 
)f  both  the  gips}^  moth  and  the  brown-tail  moth,  and  are  breeding  in 
;he  vicinitv  of  Boston. 

The  greatest  care  has  been  taken  to  prevent  the  introduction  of 
lyperparasites  and  other  injurious  insects,  and  there  seems  every 
•eason  to  suppose  that  sooner  or  later  the  complete  natural  environ- 
nent  of  both  the  gipsy  moth  and  the  brown-tail  moth  will  be  estab- 
lishe<l  in  New  England,  placing  them  on  a  par  with  European  condi- 
tions, thus  greatly  reducing  their  present  importance. 

NEW    LADYBIRDS    FROM    EUROPE. 

During  the  late  winter  months  and  spring  of  1906  several  species  of 
European  ladybirds,  well  known  as  destroyers  of  plant  lice,  scale 
insects,  and  soft-bodied  insects  of  other  groups,  have  been  imported 
from  Germany,  France,  and  Austria.  All  of  these  have  been  liber- 
ated in  the  vicinity  of  the  parasite  laboratory  at  North  Saugus,  Mass., 
the  country  about  bein^  orchards  and  forests,  with  an  occasional 
vegetable  garden,  promising  plenty  of  food  for  the  beneficial  species. 

THE    KELEP   OR   GUATEMALAN    ANT. 

Efforts  to  successfully  overwinter  in  Texas  the  kelep  or  Guatemalan 
ant  enemv  of  the  cotton  boll  wevil  have  failed  and  a  possible  useful 
role  for  ttis  insect  in  Texas  is  seemingly  very  slight.  It  is  possible 
that  this  species  may  have  some  economic  value  in  some  of  our  tropical 
or  subtropical  possessions,  wiiere  the  climate  will  be  more  suitable 
than  in  Texas. 

THE    SKNDING    OF    USEFUL    INSECTS   ABHOAD. 

It  is  possible,  in  iniiny  instances,  to  secure  the  sending  of  beneficial 
insects  by  the  official  entomologists  of  other  countries  without  expense 
:o  the  Departnu'iit,  as  was  clone  notably  in  the  case  of  the  introduc- 
:ion  of  an  important  enemy  of  the  black  scale  from  the  government 
Df  Cape  Colony,  South  Africa.  In  return  for  such  services,  and  as  an 
earnest  for  possible  future  courtesy  of  the  same  sort,  exportations  of 
[>arasitic  and  predatory  insects  Have  been  made,  under  the  auspices  of 
:he  Bureau  of  Entomology,  to  foreign  countries.  A  notible  instance 
bas  taken  place  during  the  fiscal  year.     A  scale  insect  which  occurs 
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abundantly  upon  various  fruit  trees  in  portions  of  the  United  States  is 
a  serious  enemy  to  the  mulberry  tree  in  Italy,  and  therefore  large 
sendings  of  parasitized  scales  of  this  species  have  been  shipped  to 
Professor  Berlese,  Director  of  the  Royal  Station  for  Agriculture  and 
Entomology,  at  Florence.  After  arrival  two  species  of  parasites  were 
bred  in  some  numbers,  and  efforts  are  now  being  maae  to  colonize 
them  in  Lombardy.  It  is  hoped  that  they  will  prove  effective  aids  in 
the  eradication  of  the  mulberry  scale. 

INSECTS   DAMAGING   FORESTS. 

Investigations  of  insects  damaging  forests  have  progressed  ins 
satisfactory  manner  in  cooperation  with  the  Forest  Service  of  the 
Department.  Numerous  problems  have  been  studied  and  a  large 
store  of  general  information  upon  forest  insects  has  been  accumulated. 

Field  work  has  been  conducted  from  stations  in  West  Virginia, 
North  Carolina,  South  Dakota,  Idaho,  Washington,  and  California, 
the  locations  of  the  stations  being  determined  by  the  advantages 
offered  at  the  points  selected  for  the  study  of  some  special  problem  or 
problems. 

A  special  investigation  was  carried  on  in  regard  to  the  Black  Hills 
beetle,  which  has  extensively  ravaged  the  forests  in  Colorado,  and  the 
results  prove  to  be  in  the  highest  degree  satisfactor}'^  and  have  been 
published  in  Bulletin  56  of  the  Bureau.  The  recommendations  are 
now  being  actively  followed  by  private  persons  with  excellent  chances 
of  checking  what  might  otherwise  prove  a  most  serious  invasion. 

The  conditions  in  the  Black  Hills  are  not  so  encouraging,  owing, 
doubtless,  to  the  failure  of  the  parties  interested  to  realize  the  importance 
of  the  recommendations  of  the  Bureau.  These  difficulties,  however, 
have  now  been  partially  overcome,  and  all  concerned  seem  alive  to  the 
seriousness  of  the  situation. 

Investigations  in  the  South  of  the  destructive  pine-bark  beetle  and 
of  a  number  of  important  insects  injurious  to  forest  products  have 
been  carried  on,  and  studies  have  been  made  in  regard  to  the  insect 
enemies  of  forest  reproduction.  Special  studies  and  recommendations 
have  been  made  concerning  the  western  pine-bark  beetle  in  the  region 
north  of  Boise,  Idaho,  and  a  study  of  the  forest  insects  of  the  Pacific 
slope  has  been  carried  on. 

INSECTS   DAMAGING    DECIDUOUS   FRUIT   TREES. 

F^"'  the  investigation  of  insect  enemies  of  deciduous  fruit  trees 

lek    j<^«>ions  at  Youngstown,  ?v.  Y.,  and  Fort  Valley,  Ga.,  were  car- 

'^'  o  the  oh-<(^.  of  the  growing  season  of  1905,  and  in  the  spring 

^fl>-r        ^^.(.  .stalled  at  Myrtle,  Ga.,  and  North  East,  Pa. 

'  »s  established  at  Nebraska  City,  Nebr.     In  the 

->me  studies  have  been  made  of  the  parasites  of 

tiid  experiments  have  ])een  made  with  a  number  of 

t .^'v^iires.     The  chemical  study  of  the  lime-sulphur  and 

der  wj»^ ^'^'^n  undertaken  in  cooperation  wMth  the  Bureau  of 

-'*T>?«ti         ^  i^*'^^  *^»»ve  b(^en  made  of  the  plum  curculio.     The 

'•    •        .■i'^d  throughout  its  geographic  range,  and 

•  '-'  uis  been  done  in  Nebraska  on  remedies 

•   •      ■  it^uion  "ith  the  Bureau  of  Plant  Industry, 

"^'^^•rif     T  fji    ho  aopie  scab,  combination 


•\ji.' 


I'V^Ci. 


-V    »^ 
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reatnients  for  both  being  carried  on  cooperative!}'.     Cooperation  in 
his  work  is  also  under  way  with  the  .sevenii  other  experiment  stations 
id  the  Georgia  State  entomologist. 

FIELD-CROP   INSECTS. 

The  most  important  work  in  connection  with  tield-crop  insects  has 
>een  upon  the  Hessian  fly  and  joint  worms,  especial  investigations 
laving  been  made  of  the  Hessian  fly  in  the  spring-wheat  regions.  It 
predicted  that  this  insect  would  not  damage  wheat  in  regions 
wnere  the  spring  crop  is  exclusively  grown.  This  has  proved  to  be  a 
fallacy,  and  by  reason  of  remarkable  changes  in  the  life  history  of  the 
insect  it  has  adapted  itself  to  the  conditions  existing  in  the  far  north- 
m     ern  country.     This  means  a  i-adical  modification  in  remedial  work, 

la  the  studies  have  indicated  that  it  will  not  be  diflScultto  bring  about 
^  litions  of  comparatively  small  insect  damage.  Important  results 
bave  also  been  reached  in  the  study  of  parasites  of  the  Hessian  fly, 
which  will  probably  have  a  marked  effect  upon  the  multiplication  of 
the  fly.  In  the  same  wa}^  the  jointworm  investigations  have  resulted 
in  the  acquisition  of  important  knowledge,  both  regarding  possible 
remedial  work  and  the  handling  of  parasites.  Studies  have  also  been 
made  of  clover  seed  and  clover  insects,  and  also  of  other  field-crop 
pests. 

INSECTS   AFFECTING    VEGETABLE   CROPS   AND   STORED   PRODUCTS. 

Work  on  insects  affecting  vegetable  crops  and  stored  products  has 
been  continued  along  the  same  lines  as  conducted  in  previous  years. 
Insectc^  affecting  the  sugar  beet  have  been  studied  with  care,  and  a 
special  investigation  has  been  made  of  a  leaf  hopper  affecting  this 
crop  in  Utah,  Idaho,  and  Colorado.  Many  other  insects  of  this  group 
have  been  under  careful  observation,  and  results  of  value  have  been 
obtained. 

INSECTS   WHICH   CARRY    DISEASE   TO   MAN   AND   DOMESTIC   ANIMALS. 

The  work  of  the  Bureau  on  the  subject  of  mosquitoes  has  been  con- 
tinued. A  further  studv  of  the  yellow-fever  mosquito  was  made  in 
the  autumn  of  1905,  and  experiments  were  made  with  remedies  and 
methods  of  destruction  against  both  larva?  and  adults.  Records  have 
been  brought  together  of  the  life  histories  and  geographic  distribu- 
tion of  the  majority  of  the  mosquitoes  inhabiting  North  and  Centi-al 
America  and  the  West  Indies. 

In  the  spring  of  19<>6  a  publication  was  issued  uynyn  the  su})ject  of 
the  house  fly.  Ciilling  attention  to  its  agency  in  the  spread  of  typhoid 
fever,  pointing  out  proper  methods  for  its  control,  and  urging  the 
adoption  of  these  methods  by  individuals  and  communities. 

It  was  shown  by  observations  made  by  the  Bureau  of  Entomology 
a[x>n  a  series  of  stiibles  in  two  different  sections  of  the  city  of  Wash- 
ngton  that  it  is  a  comparatively  easy  matter  greatly  to  reduce  the  num- 
^rs  of  the  house  fly  in  any  given  community  at  a  companitively  slight 
expenditure  of  funds  and  effort. 

The  investigation  of  the  life  history  of  the  Texas  cattle  tick,  men- 
ioned  in  the  last  animal  re]X)rt,  has  been  continued  in  coopomtion 
;vith  the  entomologists  of  the  8tates  of  Louisiana,  Arkansas,  Alabama, 
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Tennessee,  and  South  Curolina.  This  work  has  considerabW  increased 
our  knowledge  of  the  dovclopmont  of  the  tick,  and  in  connection  with 
this  work  the  life  history  and  habits  of  a  number  of  other  common 
ticks,  frequently  confused  with  the  fever- transmit  ting  species,  have 
been  investi^^ated. 

SCALE   INSECTS   AND   EXPERIMENTAL   WORK    WITH    INSECTICIDES. 

This  work,  in  special  char<^e  of  the  Assistant  Chief  of  the  Bureau 
of  Entomology,  has  been  continued.  An  immense  amount  of  material 
in  this  group  is  sent  in  to  the  Bureau  for  identification  and  advice  and 
the  work  grows  in  importance  and  value. 

A  thorough  inspection  was  made  of  all  new  plants  which  the  Depart- 
ment of  Agriculture  is  importing  from  different  parts  of  the  world  to 
detect  and  destroy  any  new  insect  enemies,  principally  scale  insects, 
which  might  be  })rougDt  in  with  them. 

The  work  with  insecticides  has  covered  tests  with  standard  insecti- 
cides, fumigation  of  mills,  granaries,  and  dwellings  against  inscc*t  pests, 
and  many  new  insecticidi*  ideas  or  mixtures,  which  come  to  the  Bureau 
for  attention  almost  daily,  have  been  examined  and  reported  on. 

Tests  crt]-i'i(Hl  on  up(;n  a  large  scale  and  in  a  very  thorough  manner 
with  sulphurous-acid  gas  have  fully  demonstrated  its  usefulness. 

BEE   CULTURE. 

The  work  on  bee  culture  has  greatly  increased.     A  large  number  of 

?ueen  bees  of  different  varieties  were  reared  and  distributed  from  the 
>epartment  apiarv,  as   well   as   from   the   substation  at  Chico,  Cal.  ' 
Investigations  of  tlie  giant  bees  of  India  and  the  Philippines  were  con- 
tinued through  the  3'ear. 

The  various  methods  of  queen  rearing  have  been  tested  in  rearing 
queens  for  distribution,  and  studios  in  bee  diseases  and  in  the  impor- 
tant subject  of  honey-producing  plants  have  been  carried  on. 

SILK  culti'rj:. 

There  has  been  no  change  in  the  UK^thod  and  scope  of  the  work  on 
silk  culture  during  the  year.  The  correspondence  was  increased;  a 
supply  of  eggs  has  ])een  brought  from  Europe  and  distributed  to  cor- 
respondents in  the  United  States;  mulberry  stock  has  been  distributed, 
ana  cocoons  have  ])een  purchased  from  correspondents  and  reeled. 

other  invksti<;ati()NS. 

Work  on  insects  injurious  to  strawi)erry,  nisr)])erry,  blackberrv, 

•nd  oth(»r  bush  fruits  has  Imumi  continued,  and  studies  have  been  macle 

f{  insects  injurious  to  11ow<m*  gardens  and  in  greenhouses.     An  especial 

•"1v  of  the   ins(»ct  enemies  of  roses  is  under  way.     The  study  of 

■  s  affecting  shade  an('   ^»-ianiental  tnM»s  has  also  l)een  continued, 

4,1  *  ii'ovitio-jit'  »n  lias  •  »»♦»''<  '» ''»  the  habits  of  the  gad  flies. 

^out.  *"    ai.  ;  ^icatly  increased  and  biological 

lies   .  .     •<»  '^  ^     n>^f  species  not  hitherto  studied. 

^•^'"  -•  -i  5  work  of  determining  specimens 

.it  stations  and  other  workers.    Many 
'»  received  for  this  purpose. 


II 
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BUBEAU  OF  BIOLOGICAli  SUBVEY. 

GEOGRAPHIC    DISTRIBUTION. 

LIFE    AND   CROP   ZONES. 

The  Biological  Survey  deals  with  many  of  the  problems  of  the  farm, 
»rchard,  ana  stock  ranore,  and  aims  to  answer  in  a  practical  way  many 
»f  tlie  questions  that  arise  in  their  management.  One  of  the  most 
mportant  of  these  is  the  selection  of  crops  and  breeds  of  stock  adapted 
o  the  local  peculiarities  of  temperature,  moisture,  and  other  climatic 
actors  that  prevail,  not  only  in  different  areas,  but  which  in  mountain- 
lus  regions  often  characterize  different  parts  of  the  same  farm.  A 
lirect  and  reliable  guide  to  such  selection,  apart  from  costly  experi- 
nentiition  is  afforded  by  the  distribution  of  the  native  plants  and 
inimals,  for  it  has  been  learned  that  animals  and  plants  are  not  scat- 
:«red  haphazard  over  the  land,  but  in  their  distri])ution  are  governed 
3y  fixed  laws.  Thus  the  association,  on  a  given  area  of  certain  birds, 
nammals,  trees,  and  shrubs,  presupposes  the  existence  there  of  certain 
climatic  and  physical  conditions. 

It  naturally  follows  that  there  is  a  direct  relation  between  the  plant 
ind  animal  life  of  such  an  area  and  the  nature  of  the  crops  that  can 
be  grown  upon  it.  The  purpose  of  a  biological  survey  of  the  several 
States  is  to  supply  life-zone  maps  based  upon  a  study  of  the  natural 

limal  and  plant  life,  followed  by  crop-zone  maps  with  lists  of  fruits 

id  crops  which  will  best  thrive  in  such  areas.  A  generalized  report 
or  this  nature,  covering  the  United  States  as  a  whole,  has  been  already 
published  (Bull.  10,  Biological  Survey).  The  work  is  now  being  car- 
ried on  in  more  detail  and  on  larger  scale  maps  in  several  of  the 
Western  States. 

DISTRIBUTION    AND    MIGRATION    OF   DUCKS    AND   SHORE   BIRDS. 

As  the  game  birds  of  the  country  diminish  in  numbers,  and  as  their 
importance  in  the  eves  of  sportsmen  and  for  food  increases,  the  neces- 
sity of  legislative  protection  becomes  more  imperative. 

In  order  to  afford  an  accurate  basis  for  such  legislation,  the  routes 
of  migration  and  the  time  of  arrival  and  departure  of  ducks  and  geese 
and  the  shore  birds  have  been  carefully  studied. 

ECONOMIC    INVESTIGATIONS. 

ECONOMIC    MAMMALOGY. 

The  field  included  in  this  branch  of  the  work  is  wide  and  important, 
the  losses  inflicted  upon  the  agricultural  and  stock-raising  interests  in 
the  UnittMl  States  bv  noxious  animals  amounting  annually  to  many 
millions  of  dollars.  The  most  prominent  offenders  are  the  wolves  and 
the  gnawing  animals  known  as  rodents — especially  the  rats  and  mice, 
rabbits,  ground  scjuirrels,  and  gophers.  Much  time  and  ingenuity  and 
vast  sums  of  money  have  boon  expended  in  devising  means  to  restrict 
the  numbers  and  minimize  the  damage  done  by  these  animals.  Traps, 
[X)isons,  and  gases  have  becni  carefully  experimented  with  under  var\^- 
ing  circumstances,  and  have  proved  more  or  less  effective,  Init  the 
fanner  does  not  always  possess  the  re(|uisite  time  and  skill  to  employ 
them  to  best  advantage,  and  even  when  they  serve  to  accomplish  the 
abject  intended  the  cost  is  considerable. 

Meanwhile  agriculture  is  assuming  more  and  more  import^ince  in 
the  Ignited  States,  and  with  increasing  crops  comics  a  corresponding 
increase  in  the  numbers  of  the  pests  that  destroy  them. 
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In  the  hope  of  finding  a  remedy,  the  Bureau  of  Biological  Survev 
is  now  eno;ag(Hl  in  experiments  with  epidemic  diseases — diseases  whicli 
in  the  course  of  nature  break  out  at  intervals  and  serve  to  reduce  the 
numbers  of  rabbits,  squirrels,  mice,  and  other  noxious  animals  to 
below  the  danger  point.  As  some,  if  not  all  these  diseases,  are  of 
bacterial  origin,  it  is  thought  possible  to  obtain  and  preserve  cultures 
of  them  for  employment  when  and  where  occasion  arises.  Prior  to 
their  use  in  the  field,  however,  a  series  of  careful  experiments  is  nec- 
essary to  determine  the  character  of  the  diseases — whether  limited,  as 
some  undoubtedly  are,  to  particular  animals — the  degree  of  their  viru- 
lence, the  extent  of  their  communicability  from  animal  to  animal  of  a 
colony,  and  above  all  to  make  sure  that  human  beings  and  farm  stock 
are  immune  from  their  influence. 

In  cooperation  with  the  Bureau  of  Animal  Industry,  experiments 
have  been  already  made  with  a  virus  for  destroying  rats  and  mice, 
and  in  cooperation  with  the  State  Agricultural  Experiment  Station  at 
Pullman,  Wash.,  experiments  are  being  tried  with  a  disease  endemic 
to  one  of  the  ground  8(iuirrels  of  that  region.  The  results  of  the  latter 
experiments  are  awaited  with  peculiar  interest,  since  the  area  infested 
by  ground  squirrels  in  Washington,  Oregon,  and  Idaho  is  very  large, 
and  everywhere  over  it  great  damage  is  aone  to  the  wheat  crop. 

With  a  view  to  eliciting  timely  information  as  to  the  prevalence  of 
epidemic  disease  among  rabbits,  ground  sauirrels,  prairie  dogs,  rats, 
and  mice,  a  circular  of  inquiry  has  been  widely  distributed.  The  sub^ 
ject  is  one  of  large  possibilities,  and  time  and  money  will  be  well  spent 
if  effective  and  economical  methods  are  found  to  relieve  the  farmer  of 
part  of  the  burden  and  expense  of  protecting  his  crops  from  rodent 
pests,  which  are  as  numerous  and  destructive  as  they  are  ubiquitous 
and  elusive. 

DEPREDATIONS   BY    WOLVES. 

In  cooperation  with  the  Forest  Service  investigations  are  being  made 
with  a  view  to  the  reduction  of  the  numbers  of  wolves  on  the  stock 
ranges  and  on  the  game  and  forest  reserves  of  the  West.  Wolves  are 
still  numerous  in  certain  sections,  and  by  reason  of  their  size  and 
strength  constitute  a  formidable  enemy  to  stock  and  to  wild  game. 
It  is  thought  that  effective  means  for  the  abatement  of  the  nuisance 
have  been  found  and  a  report  on  the  subject  will  soon  be  ready  for 
publication. 

THE   RABBIT   PEST. 

The  damage  to  nurseries,  orchards,  and  crops  of  the  United  States 
b\'  ra})bits  has  always  been  great,  though  happily  nowhere  reaching 
the  proportions  reported  in  Australia.  Many  experiments  have  been 
rnad(»  by  assistants  of  the  Survey  for  the  purpose  of  discovering  cheap 
methods  of  protecting  orchards  by  wire  fencing  and  by  other  means, 
and  of  reducing  the  number  of  ra])bits  by  traps  and  poisons.  It  is 
believed  that  young  trees  in  orchards  and  in  forest  reserves,  where 
they  aie  particuhiily  liable  to  d(^struction  by  rabbits,  can  be  cheaply 
and  elKciently  protected  by  c^li rulers  of  woven  wire,  and  experiments 
are  })eing  undertaken  in  cooperation  with  the  Forest  Service  for  test- 
ing the  elBcienc}^  of  such  protectors.  Iljibbits  in  various  parts  of  tie 
country  appear  to  be  peculiarly  susceptible  to  epidemic  diseases,  and 
as  they  are  one  of  our  most  destructive  rodents  special  efforts  are 
being  made  to  detect  the  presence  of  one  of  these  epidemics  for  the 
urpose  of  securing  cultures  as  a  means  of  reducing  their  numbers. 
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THE   BOLL   WEEVIL. 


During  the  3'ear  investigations  were  continued  in  the  Texas  cotton 
istricts  with  reference  to  birds  that  feed  upon  the  weevil.  The 
exults  are  encouraging.  In  all,  28  species  of  birds  have  been  found  to 
•e  more  or  less  active  enemies  of  the  insect.     Included  in  this  number 

the  nighthawk,  heretofore  not  known  to  eat  the  weevil.  The  night- 
lawk  proves  to  be  an  active  consumer  of  the  insect.  Its  protection  by 
aw  therefore  is  earnestly  recommended.     This  is  all  the  more  neces- 

T,  since  the  bird  is  often  shot  for  food. 

Of  all  the  birds  that  prev  upon  the  weevil,  orioles  are  the  most 
ictive  and  persistent.  For  this  reason  the  possible  introduction  into 
:he  Gulf  States  of  one  or  more  additional  species  of  these  birds  is 
3eing  considered.  Only  one  of  the  three  species  that  visit  the  cotton- 
;>roducing  belt  breeds  extensively  within  it;  hence  if  one  is  introduced 
it  should  be  a  species  likel}^  to  make  its  summer  home  within  the  area 
infested  by  the  weevil,  as  all  birds  are  particularly  assiduous  in  their 
search  for  insects  during  the  time  they  are  feeding  the  young. 


CALIFORNIA    FRUIT   ORCHARDS. 


Work  in  the  California  fruit  orchards  is  being  continued  and  a  study 
Ae  of  the  food  habits  of  birds  destructive  to  orchard  fruit,  with  a 
new  to  the  suggestion  of  preventive  measures. 

Careful  investigations  are  being  conducted  also  into  the  food  habits 
of  all  birds  that  live  in  and  around  orchards,  so  that  the  orchardist 
ma}'  be  clearly  informed  as  to  the  beneficial  species,  in  order  that  he 
may  be  able  to  discriminate  between  friends  and  foes. 

SCALE   INSECTS. 

Few  kinds  of  insects  are  so  inimical  to  the  health  and  existence  of 
fruit  trees  and  other  crop  plants  as  the  scales,  and  owing  to  their  small 
size  and  peculiar  habits  few  are  so  diffcult  to  cope  with.  It  has  been 
generally  supposed  that  birds  lend  no  assistance  in  the  destruction  of 
scales.  This  proves  to  be  an  error,  for  the  Biological  Survey  has 
already  found  that  more  than  50  species  of  birds  eat  scale  insects.  Not 
onlv  is  this  true,  but  in  the  case  of  certain  species,  as  the  grosbeaks, 
scales  have  been  ascertained  to  form  a  large  percentage  of  the  food. 

GAME   PROTECTION    AND   INTRODUCTION. 

The  experience  of  many  countries  proves  how  widespread  is  the 
desire  to  introduce  foreign  mammals  and  birds.  When  these  are 
merely  for  cage  pets  or  for  exhibition  in  zoological  collections,  little 
or  no  harm  results.  But  when,  as  frequently  happens,  exotic  species 
are  libemted  in  the  hope  that  they  will  become  acclimated  and  form 
permanent  additions  to  tne  fauna,  there  is  alwa3's  danger  that,  like  the 
English  sparrow,  they  will  be  only  too  successful  in  adapting  them- 
selves to  the  new  environment  and  prove  serious  pests.  The  disas- 
trous experiments  of  Jamaica,  Porto  Kico,  Hawaii,  New  Zealand, 
Australia,  and  other  regions  abundantly  illustrate  this  danger.  Sev- 
eral countries  take  the  precaution  of  regulating  such  importations, 
the  United  States  among  the  number.  Since  1900  the  Department  of 
Agriculture  has  supervised  all  importations  of  live  birds  and  mammals 
into  the  United  States.  A  few  well-known  species  of  birds  and  mam- 
mals are  allowed  to  enter  without  special  authorization,  hut  all  others 
are  refused  entr^^  except  under  permit  by  the  De])artment.  The  num- 
ber thus  entered  during  the  year  was  65i  mammals,  :^74,914  canaries, 
and  47,266  miscellaneous  birds. 
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The  growth  of  the  trade  in  imported  birds  is  made  manifest  by  the 
fact  that  the  figures  show  an  increase  of  25  per  cent  over  those  for 
last  year,  and  of  33,  27,  and  37  per  cent,  respectively,  over  those  for 
1903-4,  1902-3,  and  1901-2.  Despite  the  large  number  of  birds  and 
mammals  imported  under  permit,  averaging  more  than  6,000  a  week 
throughout  the  past  year,  it  is  believed  that  no  prohibited  species  was 
brougnt  into  the  country. 

In(»reased  int<3rest  is  snown  in  the  importation  of  foreign  game  birds 
for  stocking  covers.  During  the  year  864  European  partridges,  116 
capercailzie,  73  black  game,  and  69  other  game  birds  were  imported 
for  this  purpose.  Some  of  these  experiments  promise  excellent 
results. 

Stocking  covers  with  birds  hatched  from  imported  eggs  has  hereto- 
fore been  unsuccessful  in  most  cases.  Last  spring,  however,  of  5,564 
eggs  imported  under  permit  by  the  Department,  6,500  were  English 
pheasant  eggs  securea  by  the  game  commissioner  of  Illinois,  who 
reports  that  3,000  live,  healthy  chicks  were  obtained — an  imusually  i 
large  percentage. 

Large  shipments  of  birds  are  examined  by  inspectors  and  the  number 
and  kinds  are  reported  to  the  Department.  The  expense  of  fees  has 
hitherto  been  borne  by  importers,  since  no  appropriation  for  the  pur- 
pose was  made  by  Congress.  This  arrangement  proved  unsatisfactory 
and  protest  was  made  by  importers.  Since  February  1,  1906,  the 
Department  has  undertaken  to  pay  these  foes,  and  an  appropriation 
should  be  made  to  sustain  the  service,  as  in  tlie  case  of  inspection  of 
meats.  The  lack  of  such  appropriation  permits  inspection  only  of  lie 
most  important  shipments. 

INTERSTATE   COMMERCE    IN   ClAMK. 

The  close  surveillance  of  interstate  traffic  in  game  established  in  the 
Middle  West  has  driven  illegal  shippers  to  the  use  of  freight  instead 
of  express,  and  has  brought  the  situation  in  that  region  under  partial 
control.  Attention  will  therefore  be  centered  during  the  coming  year 
on  the  Southwest,  where  systematic  violations  of  the  law  are  frequent 
An  effort  will  be  made  also  to  check  numerous  illegal  shipments  that 
occur  in  the  South,  particularly  in  West  Virginia,  Virginia,  and  North 
Carolina. 

The  limited  means  availa])le  for  this  work  make  progress  slow  and 
difficult.  A  sufficient  sum  should  be  appropriated  to  permit  the 
employment  of  three  supervisors,  at  Chicago,  St.  Louis,  and  Balti- 
aiore,  respectively,  to  study  conditions,  secure  evidence  of  illegalities, 
«*=sist  prosf^'^nting  Qffic"'"-      ^»^d   aid   generally   in  a  more   effective 
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*assage  and  Indian  keys,  at  the  mouth  of  Tampa  Bay,  and  two  in 
dichi^n,  comprising  the  Huron  Islands  and  the  Siskiwit  Islands  in 
^ke  Huron. 

These  reservations  contain  large  colonies  of  water  birds — ducks, 
julls,  terns,  pelicans,  etc. — and  their  establishment  will  serve  to  pre- 
serve certain  native  species  from  possible  extermination  and  provide 
favorable  places  for  the  study  of  bird  life.  It  has  been  found  essen- 
tial to  have  Federal  authority  to  punish  trespassers  instead  of  depend- 
ing on  varying  State  laws,  and  accordingly,  at  the  suggestion  of  this 
Department,  Congress  passed  an  act  (approved  June  29,  1906)  provid- 
ing a  penalty  for  trespass  on  bird  and  game  reservations.  This  law 
will  enable  the  wardens  on  bird  reservations  to  protect  them  from 
marauders. 

BIG   GAME   REFUGES. 

It  is  gratifying  to  state  that  part  of  the  herd  of  dwarf  elk  presented 
to  the  Government  by  Miller  and  Lux  was  successfully  transferred  to 
the  Sequoia  National  Park  in  November,  1905,  thus  insuring  the  pres- 
ervation of  this  rare  species. 

It  is  now  possible,  also,  to  transfer  to  an  ideal  buffalo  range  in  the 
Wichita  game  preserve  the  herd  of  buffalo  offered  to  the  Department 
by  the  New  York  Zoological  Society,  as  Congress  at  its  recent  session 
appropriated  $15,000  for  the  construction  of  the  fence  necessary  for  a 
proper  inclosure. 

The  plan  of  preserving  big  game  from  extermination  by  providing 
game  refuges  where  shootthg  is  either  prohibited  or  carefully  regu- 
lated is  at  present  attracting  attention  all  over  the  world.  In  order  to 
protit  by  the  experience  of  other  countries  in  a  matter  that  must  soon 
be  of  pressing  interest  in  the  United  States,  investigation  has  been 
made  of  the  S3'stenis  employed  in  Canada,  particularly  Ontario  and 
Quebec,  the  Transvaal,  Natal,  British  East  Africa,  Sudan,  and  Cape 
C3olony.  This  work  has  been  carried  on  by  correspondence  and  will 
be  continued  and  extended  during  the  coming  year. 

GAME   PROTECTION    IN    ALASKA. 

The  preser\^ation  of  the  game  of  Alaska  continues  to  present  dif- 
ficult problems.  With  the  present  unsatisfactor}'^  game  law,  and  no 
appropriation  available  for  enforcing  its  provisions,  the  efforts  of  the 
Department  have  been  confined  to  preventing  export  of  heads  and 
skins  by  trophy  hunters  and  dealers  in  hides,  a  fruitful  source  of 
destruction. 

INFORMATION   CONCERNING   GAME. 

In  performance  of  the  important  duty  of  collecting  and  disseminat- 
ing information  relating  to  gam(»,  the  annual  sunmiary  of  ^ame  laws, 
posters  of  close  seasons,  and  directory  of  officers  and  organizations 
concerned  in  the  protection  of  game  have  been  published  as  usual,  and 
ilso  various  pamphlets  relating  to  special  features  of  game  protection, 
[n  the  near  future  it  is  intended  to  secure  and  publish  information 
•oncerning  hunting-license  statistics,  game  refuges  and  preserves, 
ntroduction  and  propagation  of  game  birds,  duties  of  the  modern 
Tjinie  warden,  and  the  cage-bird  traffic  of  the  United  States. 

The  constiint  demand  for  information  on  these  and  kindred  matters 
diows  how  important  is  this  phase  of  the  work.  It  is  impossible  to 
neet  this  demand  satisfactorily  with  the  present  limited  force  and 
ivailable  means,  and  an  increase  in  both  is  umch  needed. 
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/y  DIVISION  OF  PUBLICATIONS. 

The  work  of  the  Division  of  Publications  continues  inevitably  to 
increase  with  the  growth  of  the  Department.  The  number  of  pubK 
cations  issued  in  1904  was  972;  in  1905,  1,072;  and  in  1906,  1,171. 
The  number  of  copies  issued  in  1906  aggregated  13,488,021.  The 
larger  proportion  of  these  publications  consisted  of  reprints,  but  the 
new  publications  in  1906,  exclusive  of  those  of  the  Weather  Bureau, 
numbered  414. 

farmers'    BULLETINS. 

The  total  number  of  issues  of  Farmers'  Bulletins  during  the  fiscal 
year  was  437,  of  which  404  were  reprints,  and  the  total  number  of 
copies  was  6,568,000. 

The  demand  for  Farmers'  Bulletins  by  Senators  and  Representa- 
tives, who  under  the  law  are  entitled  to  80  per  cent  of  the  whole 
number  printed,  has  been  so  muoh  larger  than  usual  that  practically 
none  were  left  to  carry  over  to  the  present  fiscal  j'^ear.  There  being 
therefore  no  surplus  available  and  the  appropriation  for  the  current 
fiscal  year  being  no  larger  than  formerly,  the  number  available  for 
each  Congressman  will  this  3^ear  be  greatly  reduced.  1  have  there- 
fore felt  obliged  to  include  provision  for  an  increase  in  the  number 
of  these  bulletins  in  m}^  estimates  for  the  ensuing  year.  The  num- 
ber of  copies  of  Farmers'  Bulletins  distributed  during  the  past  year 
on  Congressional  orders  aggregated  5.279,476. 

ADVISORY   COMMITTEE. 

On  January  23,  1906,  in  accordance  with  }■  our  Executive  order  of 
the  20th  of  that  month,  1  appointed  an  advisory  committee  on  the  sub- 
ject of  printing  and  publication,  as  follows:  Tne*  Assistant  Secretary, 
chairman;  the  Chief  of  the  Weather  Bureau,  and  the  Department 
t^ditor,  secretary.  The  rules  laid  down  for  the  guidance  of  the  com- 
mittee in  the  Executive  order  referred  to,  conform  so  closely  to  the 
regulations  governing  the  printing  and  binding  of  this  Department 
impos(^d  upon  the  Division  of  Publications,  of  which  the  Department 
fxiitor  IS  the  chief,  that  it  was  not  found  necessary  by  the  committee 
to  adopt  a  different  System  of  work  or  to  recommend  many  changes  in 
the  existing  orders.  The  services  of  the  committee  were,  however, 
extremely  helpful  in  disposing  of  many  questions  submitted  to  it  by 
the  Department  Editor,  which  would  otherwise  have  called  for  my 
personal  intervention.  Up  to  date  the  committee  has  held  ten  meet- 
"gs,  not  o'  *^^ated  tim^^^  bn*^  at  the  call  -^f  the  chairman  whenever 
'^^  '         ,     ..  ^o"^'  ^'•.     '^      •"'ad^  ^'^  *         ^^mitted  to  it. 
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t)ove  made  necessary,  has  been  duly  appropriated  by  Congress.  This, 
1  reality,  is  not  an  increase,  but  a  transfer  from  one  fund  to  another. 
Another  amendment  provides  that  public  documents  ordered  printed 
or  Congress  may  be  printed  in  two  or  more  editions  not  exceeding 
D  the  aggregate  the  total  number  authorized  by  law.  This  provision 
ipplies  not  only  to  the  number  assigned  to  the  use  of  Congress,  but 
ilso  to  the  number  assigned  to  the  use  of  the  Department.  This 
imendment  will  doubtless  tend  greatly  to  prevent  waste  by  over- 
publication. 

LIMITATION    OF   APPROPRIATION    FOR   PRINTING. 

A  further  amendment  to  the  law  provides  that  estimates  for  the 
)rinting  and  binding  of  each  Department  shall  be  included  in  a  single 
tem,  and  that  after  the  expiration  of  the  current  fiscal  year  no  appro- 
priations other  than  those  made  specifically  and  solely  for  the  printing 
md  binding  shall  be  used  for  such  purposes.  In  this  connection,  I 
lesire  to  place  myself  on  recoi-d  as  strongly  favoring  the  inclusion  of 
be  appropriation  for  printing  and  binding  in  the  regular  appropria- 
ion  bill  for  the  support  of  this  Department,  instead  of  being,  as  now, 
acluded  in  a  separate  appropriation  in  the  sundry  civil  bill  for  the 
•eneral  printing  and  binding  of  the  Government. 

INCREASING    DEMAND   FOR   PUBLICATIONS. 

The  demands  for  publications  continue  to  increase  more  rapidly 
ban  does  the  ability  of  the  Department  to  meet  them.  The  policy 
allowed  in  the  past  of  continuing  the  distribution  after  supplying  the 
egular  divisional  lists,  including  libraries,  agricultural  colleges,  and 
tations,  exchanges — foreign  and  domestic — and  persons  actively  coop- 
rating  in  the  work  of  the  Department,  to  all  miscellaneous  appfi- 
Bints  until  the  edition  was  exhausted,  and  then  ordering  a  reprint  to 
isfy  further  demands,  while  perhaps  the  best  method  to  be  pursued 
1  any  plan  of  unlimited  gratuitous  distribution,  was  found  very 
nsatisfactory. 

In  the  first  place,  the  funds  at  our  disposal  precluded  the  possibility 

f  unlimited  reprints,  and  thus,  while  a  great  many  persons  were  sup- 

ed  who  undoubtedly  did  not  need  the  publications  thev  asked  for,  a 

i]      5  number  of  persons  to  whom  the  publications  woula  prove  useful 

5AC  unavoidably  left  unsupplied,  including  very  often  persons  whose 
ervices  to  the  Department  gave  them  a  special  claim  on  us  for  our 
blications.  Such  a  plan  might  have  been  satisfactory  enough  in  the 
a3"s  when  the  demand  for  the  Department's  publications  was  not  so 
rout,  though  even  then  it  was  wasteful;  but  at  the  present  time  to 
ndertake  to  supply  all  miscellaneous  applicants — and  this  is  the  onl}' 
air  way  if  the  principle  of  gratuitous  distribution  is  to  obtain — 
70uld  involve  a  cost  far  exceeding  any  sum  which  Congress  is  likely 
o  provide.  In  the  face  of  the  difficulty  thus  presented  to  me  for 
olution,  1  concluded  to  abandon  any  attempt  at  general  gratuitous 
iistribution  of  all  Department  publications  other  than  Farmers'  Bul- 
etins  and  circulars. 

FIRST   EDITIONS. 

On  April  14,  1906,  I  issued  a  general  order  which  limited  the  first 
dition  of  every  publication  to  the  number  of  copies  necessary  to 
upply  libraries,  educational  institutions,  the  press.  State  and  foreign 

H.  Doc.  6,  69^2 6 
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officials  connected  with  agriculture,  exchanges,  and  such  persons  as 
render  tangible  service  to  the  Department,  either  by  actively  cooperat- 
ing in  its  work  or  as  special  correspondents,  and  including  a  small 
number  to  be  reserved  for  emergencies  and  for  use  in  correspondence, 
and  to  furnish  a  small  supply  to  be  placed  in  the  hands  of  the  Super 
intendent  of  Docuuients  for  sale.  I  am  indebted  to  the  courtesy  of 
this  official  for  the  subjoined  statement,  showing  the  total  number  of 
the  publications  of  this  Department  sold  ])y  him  during  the  last  fiscal 
year  and  the  sums  received  therefor,  and,  for  purposes  of  comparison, 
the  total  number  sold  of  all  Government  publications  and  the  amount 
received: 

Publications  of  Department  of  Agriculture copies. .  47, 745 

Amount  received  therefor $5, 388. 28 

All  Government  publications copies. .  75, 828             i 

Amount  received  therefor $16, 495. 88 

REPRINTS   BY   THE    SUPERINTENDENT   OF   DOCUMENTS. 

1  am  also  indebted  to  the  Superintendent  of  Documents  for  a  report 
showing  that  under  the  provisions  of  joint  resolution  No.  11,  approved 
March  28, 1904,  and  with  the  concurrence  of  this  oflSce,  as  therem  pro- 
vided, 43  reprints  of  Department  publications  were  ordered  by  him  from 
the  Public  Printer  during. the  year  ending  June  30, 1906,  in  editions  of 
from  100  to  1,500  copies,  in  order  to  satisfy  the  requests  of  purchas- 
ers.    Under  the  terms  of  the  resolution  referred  to,  these  reprints, 
which  aggn^gjited  over  10,000  copies,  were  paid  for  from  the  funds 
received  by  the  Superintendent  of  Documents  from  the  sale  of  < 
publications.     This  sale  of  Government  publications  under  the  pro-  | 
visions  of  the  resolution,  which  authorize  him  to  reprint  as  oco       i 
requires,  def ra3^ing  the  cost  of  same  from  the  sums  received  by  D 
as  purchase  money,  affords  the  most  ecjuitable  phin  for  the  distribu- 
tion of  these  publications  to  miscellaneous  applicants.     It  involves  no 
waste,  meets  the  requirements  of  all  parties  interested  at  a  minimum 
cost  to  the  Government,  and  provides  for  a  supply  adequate  to  any  j 
possible  demand. 

To  make  this  system  a  complete  success  requires  the  extensive  i 
advertising  of  the  existence  of  these  publications,  and  to  this  end  tl      | 
Department  supplies  each  month  to  all  persons  desiring  it  a  list  of 
publications  issued  during  the  month  previous.     By  tnis  means,  ana 
through  the  intelligent  courtesy  of  the  press,  our  publications  are  widely 
•advertised.     A  second  requirement  is,  in  u)y  opinion,  that  these  pub- 
ic^ *^  ions  should  bo  sold  at  cost  of  paper,  printing,  and  binding, 
jf  the  lirst  ed    •"-   which  includes  the  making  of  the  plates, Imsi 
,perly  defr«"'^'^  he  (iovernment.     Another  great  convenience  i 

dd   be  af  ntending  p^^   ^has^'-^     f  the  Superintendent  I 
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dly  increasing  demands  of  this  character,  is  problematical.     In 

ly  caries,  especially  where  there  has  been  cooperation  between  State 

tutions  and  this  Department,  the  number  desired  is  so  great  that 

e       rties  themselves  desire  the  privilege  of  purchasing  hundreds, 

id  sometimes  thousands,  of  copies. 

Under  the  law  regulating  sucn  matters  the  Public  Printer  is  author- 
ed to  sell  not  more  than  250  copies  to  any  individual,  and  the  appli- 
t  must  file  his  order  before  the  publication  goes  to  press.     In  the 
es  I  refer  to,  this  number  is  generally  inadequate,  and  moreover  it 
impossible  to  comply  with  the  condition.     There  is  then  left  to  the 
istitution  or  official  desiring  the  publications  the  alternative  of  pur- 
sing the  plates,  with  a  view  naturally  to  saving  the  cost  of  composi- 
on.    Under  the  law  no  saving  can  be  ei9rected  in  this  way.     The  Public 
rinter  is  compelled  to  charge  not  only  the  cost  of  the  metal  in  making 
i  plates,  but  also  the  original  cost  of  composition.     I  would  suggest 
Q  amendment  to  the  law,  authorizing  the  Public  Printer  to  supply 
uplicate  plates  of  Government  publications  at  the  cost  of  such  dupli- 
3n,  with  10  per  cent  added  for  handling,  to  all  applicants  duly 
morsed  by  the  head  of  the  Department  issumg  the  publication.  yy^ 

BTJBEAU  OF  STATISTICS. 
SUMMARY   OF   THE   WORK    DURING   THE   YEAR. 

The  work  of  the  Bureau  of  Statistics  is  performed  in  three  divisions: 
)The  Division  of  Domestic  Crop  Reports,  (2)  the  Division  of  Foreign 
larkets,  (3)  the  Miscellaneous  Division. 

As  in  former  years,  the  principal  work  of  the  Bureau  of  Statistics 
been  the  collection  and  dissemination  of  information  regarding  the 
r      re,  condition,  and  3Meld  of  the  principal  agricultui'al  crops  of  the 
nited  States. 

The  Division  of  Domestic  Crop  Reports  handles  the  great  mass  of 
ports  received  from  month  to  month  by  the  Bureau  for  the  use  of 
e  Statistician  and.  the  Crop  Reporting  Board  in  preparing  the  esti- 

es  of  the  Bureau. 
ihe  work  accomplished  in  this  Division  is  supplemented  by  reports 
ceived  from  salaried  State  statistical  agents,  one  of  whom  is  located 

each  State,  and  from  special  field  agents  who  travel  within  and 
roughout  defined  territory,  consisting  of  two  or  more  States,  exam- 
ing  the  crops  in  the  field  and  securing  information  for  the  use  of  the 
ireau  from  all  available  sources,  such  as  country  bankers,  agricul- 
ral  implement  dealers,  representative  farmers,  country  merchants, 
d  others. 

During  the  year  the  scope  of  this  work  has  been  very  greatl}" 
oadened,  the  increase  being  approximately  100  per  cent.  Twenty- 
e  crops  not  previously  dealt  with  by  the  Bureau  have  been  added, 
ncerning  which  reports  of  condition  arc  made  from  month  to  month, 
lis  has  taxed  the  working  capacity  of  the  clerical  force  of  the  Bureau, 
id  has  rendered  it  necessary  that  they  be  required  to  do  considerable 
L>rk  al)ove  and  beyond  the  regular  hours  of  service  ordinarily  re(|uired. 
The  special  field  service  of  the  Bureau  of  Statistics,  as  well  as  the 
•rps  of  State  statistical  agents,  has  l)ecn  considerably  strengtliencd 
id  the  work  of  these  employees  has  been  placed  upon  a  uniform, 
ientiiic  basis,  such  as  did  not  formerly  prevail. \The  reports  of  the 

reau  and  the  methods  employed  in  making  them  seem  to  have  met 
lib  general  approval,  and  nave  largely  increased  the  confidence  of 
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producers,    consumers,    dealers,  and    the  public  generally  in  their 
integrit}'  and  accuracy. 

In  order  to  prevent  the  possibility  of  information  regarding  the 
reports  of  the  Bureau  being  i)rematurely  given  out,  methods  have  been 
adopted  which  render  such  leakages  imjwssible.  These  are  explained 
and  described  in  detail  in  the  animal  report  of  the  Statistician  of  the 
Bureau.  The  value  of  the  monthly  crop  reports  of  this  Bureau  hu 
been  so  thoroughly  established  that  any  suggestion  looking  to  their 
curtailment  meets  with  vigorous  objection  and  opposition  from  all  who 
a 
11 

y ..        .    .  „- -„ 

the  imports  and  exports  of  all  the  different  classes  of  farm  products; 
also  of  manufactured  products  as  far  as  the  output  of  packing  houstt 
can  ])e  so  denominated.  The  information  thus  gathered  is  published 
annually  in  bulletins,  to  which  wide  circulation  is  given.  In  additioi . 
to  this  regular  work,  studies  are  made  of  conditions  in  countries  com- i; 
peting  witli  the  United  States  in  the  workl's  markets,  with  regard  to 
pjicking-house  products  and  meat  animals,  and  a  large  amount  of 
instructive  matter  has  Imm^u  collected  and  published. 

I nv(\sti tuitions  have  also  l)een  conducted  bv  this  Division  of  the 
world's  meat  trade:  of  the  comparative  healthfulness  of  meat  animals 
in  different  countries;  of  the  situation  throughout  the  world  with  regard 
to  cotton  produ<tion;  of  the  British  market  for  dairy  products  and 
its  sources  of  supply;  wheat  growing  in  Kussia;  freight  rates,  and  the 
world's  ])ro(luction  and  trade  in  barlev,  rye,  potatoes,  wheat,  tobacco, 
cotton,  and  other  agrirultural  products. 

During  tlie  past  year  a  very  interesting  study  was  consum 
upon  the  subject  of  the  increase  in  farm  values  in  the  United  Sui 
the  results  of  which  have  becMi  published  in  bulletins  which  1     i 
attracted  wide  attention  and  interest.\ 

In  the  Miscellan<»ous  Division  of  the  Bureau  of  Statistics,  whick 
embraces  the  statisti<*al  library,  tlie  necessary  translations  incident  to 
the  work  are  ma(h^;  and  a  iVw  clerks  are  engaged  in  special  work, 
such  as  the  compiling  and  preparing  of  material  to  be  used  in  answer- 
ing inciuiries  for  agri<*uitural  statistics  made*  by  Members  of  Congress 
and  others.  The  servic<vs  of  the  clerks  in  this  Division  are  call^into 
re<iuisiti(m  in  the  tabulation  and  computation  of  the  monthly  crop 
reports,  or  for  any  other  purpose  for  which  they  may  be  required. 

An  employee  of  the  Bureau  of  Statistics  is  stationed  in  London  and 

from  that  point  makes  trips  to  the  different  Piuropean  countries,  col- 

'o-.  '-wr  information  n^gjirding  cro])  acreages,  conditions,  and  yields, 

^    ^  he  sends  to  Washinirton  each  month  for  publication  in  the  Crop  ' 

^   *nMter,  a  monthly  publication  of  the  Bureau,  in  which  are  given  the 

lortsof  the  Bureau,  placed  in  comparison  with  reports  for  previous 

oars  at  the  corresponding  dates,  together  with  various  other  statis- 

•in.,l  Ml  formation  of  interest  to  farmers  and  dealers  in  and  consumers  of 

•     .roducts. 

1  statistical  work  in  the  way  of  tabulation  and  computation 

-fi  fi/»no  i\)p  ()th(M-  Bureaus  of  the  De])artment,  and  though  the 

«•  is    M(.n  greatly  increased  through  the  enlargement  of  it* 

•«    -ictil  service  required  by  other  Bureaus  has  been 

'n'         jiK,    ^>tly  and  sjitisfactorilv.     The  work  of  the  Depari- 

)r...v;  uuitied  and  made  cooperative  in  many  lines  of  research 

'»*'>nstration. 
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Investigations  have  been  carried  on  through  a  series  of  years  regard- 
g  the  cost  of  producing  farm  products,  and  results  of  these  investi- 

tions  have  been  embodied  in  bulletins,  which,  it  is  believed,  will  be 

great  value  and  interest. 


The  growth  of  the  Library  has  exceeded  that  of  any  previous  year, 

t     t  at  present  the  scientists  of  the  Department  have  available  for 

r  use  a  collection  of  scientific  books,  periodicals,  and  pamphlets 

ibering  over  92,000.     All  Yiew  publications  of  value  relating  to 

ral  agriculture  and  to  special  subjects  concerning  which  investi- 

ons  are  being  carried  on  by  the  Department  have  been  purchased, 

er  500  periodicals  alone  being  received  regularly.     This  Library  is 

ly  growing  to  be  the  most  complete  collection  of  agricultural 

rature  m  the  country.     Many  valuable  purchases  and  gifts  have 

1  included  in  the  5,000  additions  of  the  past  year.     For  the  advance- 

nt  of  work  in  connection  with  food  and  drug  regulations,  meat 

ection,  and  game  protection  an  unusual  amount  has  been  expended 

ror  law  books  and  other  works  published  in  this  country  and  abroad 

relative  to  these  subjects.     Every  new  line  of  work  entered  upon  by 

the  Department  makes  a   correspondingly   new   demand   upon    the 

Library. 

CATALOGUING. 

Tl     card  catalogue  of  160,000  author  and  subject  entries  is  the  most 
Lia    e  key  to  the  resources  of  the  Library.     The  cataloguing  has 

^  Kept  up  to  date,  so  that  the  material  on  a  given  subject  is  readily 
vaiiable.  Cooperation  with  the  Library  of  Congress  and  with  other 
astitutions  which  print  cards  has  enabled  the  Library  to  secure  a  larger 

unher  of  printea  cards  for  its  catalogue  than  ever  before.     These 

ds  are  not  only  for  books  and  pamphlets  of  its  own,  but  many  show 
ri  may  be  found  on  subjects  of  interest  to  this  Department  in  other 
e  irtmental  libraries.  By  this  means  the  scope  of  the  catalogue  is 
ely  increased  at  the  least  cost  of  time  and  money. 
W  cataloguing  of  the  publications  of  the  Department  has  progressed 
rem  year  to  year  until  now  there  is  a  card  catalogue  to  these  documents 
p  to  the  latest  bulletin  issued.  These  cards  are  valued  by  all  libraries 
eceiving  our  publications  regularly,  affording  as  they  do  the  onlj^ 
ip-to-date  means  of  reference  to  all  authors  and  subjects  of  the  publi- 
ations.  On  account  of  the  increasing  demands  for  this  catalogue  and 
f  t  lack  of  space  in  the  library  for  handling  and  storing  the  cards,  it 
oeen  found  advisable  to  transfer  the  printing  and  distribution  of 
to  the  Library  of  Congress.  This  cooperation  has  given  satis- 
BLcuyry  results  in  the  advancement  of  the  work. 

Not  only  is  the  Librar}^  indispensable  in  connection  with  the  work  of 
he  Department,  but  much  work  has  been  done  in  it  by  visiting  spe- 
ialists,  and  to  many  agricultural  colleges  and  experiment  stations 
emporary  loans  of  publications  not  elsewhere  to  be  found  in  the 
ountry  have  been  made. 

OFFICE  OF  EXPERIMENT  STATIONS. 
RELATIONS   WITH    AGRICULTURAL    EXPERIMENT   STATIONS. 

The  great  value  of  the  agricultural  experiment  stations  a^*  agencies 
■or  the  advancement  of  agriculture  through  scientific  research  was 
"eoogiiized  by  Congress  in  a  signal  manner  during  the  past  year  by 


s 
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the  passage  of  the  Adams  Act.  This  measure,  introduced  and  cham- 
pioned by  the  late  Hon.  Henry  Cullen  Adams,  of  Wisconsin,  had  the 
unanimous  approval  of  the  committees  on  agriculture  in  both  Houses, 
passed  in  (Jongress  without  a  dissenting  vote,  and  received  the 
approval  of  the  President  March  16, 1906.  It  provides  that  each  State 
and  Territory  shall  annually  receive  from  the  National  Treasury  a 
grant  of  money  in  addition  to  that  given  for  the  establishment  and  main- 
tenance of  agricultural  experiment  stations  by  the  act  of  March  i 
1887  (Hatch  Act).  The  initial  appropriation  to  each  State  under  the 
Adams  Act  is  $5,000  for  the  fiscal  year  1906.  To  this  amount  $3,000 
is  to  be  added  each  year  for  five  years,  after  which  an  appropriatioi 
of  $15,000  is  to  continue  annually.  Thus  in  1911  and  each  year  there- 
after each  State  will  rc^ceive  $30,000,  double  the  amount  hitherto 
granted  under  the  Hatch  Act.  The  new  act  recognizes  the  fact  thtt 
through  previous  National  and  State  legislation  the  stations  are 
thoroughly  organized,  are  equipped  with  lands  and  buildings,  and  hare 
funds  for  the  printing  and  aistnbution  of  publications. 

The  extension  and  strengthening  of  the  experimental  work  of  the, 
stations  is  therefore  made  the  sole  object  of  the  Adams  Act,  and  the^ 
additional  funds  are  ''to  be  applied  only  to  paying  the  necessary 
expenses  of  conducting  original  researches  or  experiments  bearing 
directly  on  the  agricultural  industry  of  the  United  States."  The 
Adams  fund  is  thus  essentially  a  research  fund,  and  if  properly  used 
should  produce  results  of  the  greatest  and  most  permanent  value  to 
American  agriculture.  The  State  experiment  stations  have  already 
performed  service  of  great  value.  Tne/y  have  done  much  to  secure 
radical  and  widespread  improvements  in  agricultural  practice;  thej 
have  contributed  in  large  measure  to  the  creation  of  a  new  Araeri 
literature  of  agriculture  and  made  it  available  to  every  farmer; 
have  collected  much  of  the  material  from  which  a  science  of  agriciu- 
ture  is  being  formulated  as  the  basis  for  the  instruction  of  successivi 
generations  of  farmers  in  colleges,  schools,  and  farmers'  institutes 
As  their  work  has  developed,  it  has  naturallj^  divided  itself  into  seven 
broad  classes,  which  may  be  briefly  summarized  as  (1)  original  research 
(2)  verification  and  demonstration  experiments,  often  of  a  local  char 
acter  and  import;  (3)  inspection  service;  and  (4)  dissemination  of  infoi 
mation.  So  great  has  been  the  local  pressure  for  work  of  the  las 
three  classes  that  by  far  the  greatest  share  of  the  National  and  Stat 
funds  has  been  spent  in  these  lines.  The  Adams  fund  now  comes  i 
to  (^nal)le  the  stations  to  l)roaden  and  deepen  their  original  researchei 
^  the  results  of  which  largeh'^  depends  the  success  of  their  other  worf 
Pvovions  to  the  passage  of  the  Adams  Act  the  funds  of  the  stati 
1  ^es  w  Inn  the  States  had  steadily  increased,  until  in  lyi 
^'^^  he  revenue  derived  from  the  National  Treasun 
,  .'ocr^n  fo  believe  that  the  States  and  local  communitit 
iberally  with  the  stations,  and  that  thus  the 
hoi  nor^  ^'>pular  and  directly  practical  worl 
--  •  ,..-  iQT  Y  ^oh  no  re  thorough  and  compr 
•  '     •  "        -Av       ''^'^tions. 

•  IK     ..lituistration  of  the  Adao 

♦  ?X£jeriment  Stations  the  duty  < 

j»      •    t      -1**;  n  matters  relating  to  this  act 

Hi    ms  taken  away  one  of  the  for 

tfiicuitural  progress  in  this  countr 

-vl  problems  and  needs,  his  thorouj 
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sympathy  with  farmers,  his  appreciation  of  the  benefits  accruing  to 
igriculture  from  the  work  of  properly  trained  scientists,  his  independ- 
mce  of  thought  and  action,  his  fearless  advocacy  of  measures  which 
lie  deemed  of  importance  to  agriculture,  his  experience  in  public  life 
l)oth  as  an  administrator  and  as  a  legislator,  his  thorough  honesty, 
which  won  the  respect  and  confidence  even  of  those  who  opposed  him, 
put  him  in  a  position  to  render  the  highest  and  best  service  in  National 
councils  and  legislation.  In  consideration  of  the  important  social  and 
economic  changes  which  our  rural  communities  are  passing  through 
n  these  days,  as  well  as  of  the  vast  material  interests  involved  in  our 
•iculture,  the  loss  of  such  a  leader  is  most  keenly  felt.  Great,  how- 
3*  Kir,  was  his  achievement  in  the  short  period  in  which  he  was  a  mem- 
ber of  Congress,  for  the  name  of  Representative  Adams,  of  Wisconsin, 
will  ever  be  linked  with  that  of  Senator  Morrill,  of  Vermont,  and  Rep- 
resentative Hatch,  of  Missouri,  as  the  author  of  a  measure  of  f  unda- 
iiental  and  permanent  importance  to  the  institutions  which  advance 
md  disseminate  the  knowledge  on  which  our  agricultural  progress 
md  permanent  prosperity  largely  depend. 

THE   AGRICULTURAL   COLLEGES   AND   SCHOOLS. 

In  response  to  demands  from  numerous  sources  the  work  of  the 
Department  relating  to  agricultural  education  has  been  gradually 
broadened,  until  now  it  touches  nearly  every  phase  of  the  subject. 
This  Department,  through  the  Office  of  Experiment  Stations,  has  been 

tive  in  aiding  the  establishment  of  agricultural  high  schools  and  the 
introduction  of  agricultural  subjects  into  the  curricula  of  the  public 
schools.  Representatives  of  that  Office  have  addressed  important  edu- 
cational and  agricultural  meetings  in  the  interests  of  agricultural 
education  in  a  number  of  States,  have  given  advice  regarding  legisla- 
:rion  and  courses  of  study,  and  have  assisted  in  the  inauguration  of 
i^ricultural  instruction  and  the  securing  of  agricultural  teachers  in 
iifferent  localities.  The  agricultural  colleges  nave  been  visited  and 
conferences  have  been  held  with  their  officers  and  teachers.  A  special 
^tudy  has  been  made  of  the  agricultural  work  in  the  colleges  for 
legroes. 

The  general  interests  of  higher  education  in  agriculture  have  been 
promoted  through  cooperation  with  the  Association  of  American  Agri- 
niltunil  Colleges  and  Experiment  Stations.  As  chairman  of  the  stand- 
ng  committee  on  agricultural  instruction,  the  Director  of  that  Office 
las  aided  in  studies  with  reference  to  the  improvement  of  courses  of 
nst ruction  in  the  agricultural  colleges  and  schools.  He  has  also  acted 
IS  dean  of  the  (iniduate  School  of  Agriculture,  which  held  a  second 
aiccessful  session  at  the  University  of  Illinois  the  past  summer.  The 
:acultv  of  this  school  consisted  of  35  of  our  leadin<^a<rricultuml  teach- 
?rs  and  experts  from  this  Department  and  the  agricultural  colleges 
md  experiment  stations.  The  students,  drawn  from  34  States  and 
Territories,  w^ere  mainly  the  younger  men  already  engaged  in  agri- 
•ultural  teaching  and  experimenting. 

With  the  development  of  the  Department's  work  along  educational 
ines  it  has  become  clear  that  it  may  accomplish  important  and  valua- 
>le  service  as  a  central  ao-ency  for  the  promotion  of  agricultural  edu- 
cation in  coopenition  with  the  State  departments  of  agriculture  and 
education,  the  agricultural  colleges  and  experiment  stations,  and  the 
•>tate  and  National  agricultural  organizations.     The  most  important 
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liiu's  of  educatioiuil  effort  in  which  the  Department  should  engage 
may  be  briefly  outlined  as  follows: 

(1)  To  aid  the  agricultural  colleges  to  reduce  the  results  of  the 
investigations  made  by  this  Department  and  the  experiment  stations 
to  pedagogical  form  for  use  in  agricultural  colleges  and  schools  of  dif- 
ferent gmdos.  This  work  is  now  proceeding  too  slowly  to  keep  pace 
with  the  accumulation  of  material,  and  tne  lack  of  well-ordered 
manuals  and  illustrative  materials  is  a  great  hindrance  to  the  effective 
organization  of  agricultural  instruction. 

('2)  To  promote  the  efficiency  of  agricultural  instruction  in  the  nepo 
land-grantcolleges,  in  order  that  the  funds  granted  for  negro  educatiOD 
by  the  Federal  Government  may  contribute  toward  keeping  the  n^ro 
on  the  farm  and  making  him  a  more  efficient  factor  in  agricultural  pro- 
duction for  his  own  good  and  that  of  the  nation,  ratner  than,  as  is 
largel}'  the  case  at  present,  drawing  him  away  from  the  farm  into  the 
uncertainties  and  dangers  of  city  life. 

(3)  To  aid  the  agricultural  organizations  in  the  several  States  in 
promoting  an  cflicient  orgimization  of  agricultural  high  schools,  con- 
Holidatod  common  schools,  and  othcir  educational  agencies  best  adapted 
to  secure  a  high  state  of  prosperity  and  contentment  in  rural  life.  It 
is  along  these  litn^s  that  the  great  educational  effort  of  the  immediate 
future  is  to  bo  made.  The  forces  behind  the  movement  for  industrial 
education  have  hitherto  devoted  themselves  very  largely  to  the  pro- 
motion of  instruction  in  the  city  industries.  It  is  now  apparent  that  ' 
a  similar  work  needs  to  be  done  for  the  great  fundamental  industries 
grouped  under  agriculture.  Much  work  will  be  required  to  bring  the 
masses  of  our  agricultural  population  into  s^^mpathetic  touch  with  the 
progressive  movement  in  education  and  to  secure  for  them  a  school 
system  in  liarmony  with  their  environment  and  their  relations  to  the 
world's  work  and  civilization.  As  the  nation's  representative  of  agri- 
cultural (enlightenment  and  progress,  this  Department  should  be  in  a 
position  to  render  effective  aid  in  this  enterprise,  on  the  success  of 
which  (h^pends  so  largely  the  permanent  prosperity'  and  contentment 
of  our  agricultural  people. 

U)  Since  the  success  of  agricultural  instruction  in  the  public  schools 
will  depcuid  verj'  largc^ly  on  the  teachers,  this  Department  should  aid 
the  agricultural  colh^ges  and  other  State  educational  institutions  in 
preparing  and  inaugurating  training  courses  for  teachers  of  agricul- 
ture in  secondary  and  ehMuentary  schools. 

(5)  Since  agriculture  as  a  fun(lamental  industr}^  is  of  vital  impor- 
tanc(»,  to  all  our  jM^oplo,  this  Department  should  present  such  results 
of  its  work  and  that  of  the  experiment  stations  at  home  and  abroad  as 
ire  adapted  to  instructional  purposes  in  connection  with  nature  study 
and  elementary  agriculture  in  a  form  available  to  teachers  and  pupils 
»  ^^tli  cou»  ^r}^  and  city,  the  object  being  to  impress  our  youth  with 
.u  iit^     -ibiP  -in^'  »^tr^^^""*'^'^Qo ')f  country  life  and  pursuits. 

*»,Aii.^i.     ^^^v!-    "    v^*  ,  .^od  to  increase  throughout 

«.rger  attenoui.^o  a  reported  for  the  past  year  than 

i       "^'"'"i~*^ment  is  keeping  in  close  touch  with  the 

<^<w.  /oation:;  ti,  lich  the  institutes  are  held,  and  is  especially 

■he  Ir '^'irers  •  <>m  up-to-date  information  regarding  the 

-.x^sjii^os '"«"       '\  a^''**     ••ii«..  science  and  practice.     In  manj  locali- 

^*    ^'^  -»n«i»  ^i^vo  extended  and  definite  instruction  than 
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be  given  in  the  ordinary  institutes.     The  Department  is  therefore 
ing  short  courses  of  lectures  prepared  by  experts,  which  may  be 
I  in  so-called  movable  agricultural  schools.     Inquiry  is  also  being 
e  regarding  the  value  of  various  other  means  more  or  less  exten- 
ely  used  for  interesting  farmers  and  their  families  in  improved  prac- 
on  their  farms  and  in  their  households.     Representatives  or  the 
tment  have  accompanied  the  special  railroad  trains  which  have 
ricd  exhibits  and  lecturers  to  thousands  of  farmers  in  many  parts 
the   country,   proving  a  popular  and   effective  means  of  awak- 
ing interest  in  the  work  of  the  Department  and  the  experiment 
ions.     The  farmers'  institutes  and  other  forms  of  what  is  often 
lied  extension  work  in  agricultural  education  are  very  important 
pplements  to  the  publications  of  the  Department  and  the  stations, 
well  as  to  the  regular  work  of  the  agricultural  colleges  and  schools. 
le  Department  should  share  in  this  extension  work  and  seek  to  pro- 
)te  its  general  interests. 

EXPERIMENT  STATIONS   IN   ALASKA,    HAWAII,   AND   PORTO   RICO. 

A.  systematic  effort  has  been  begun  to  determine  the  feasibility  of 
3  live-stock  industry  in  Alaska.  A  small  herd  of  Galloway  cattle 
s  been  purchased  and  located  at  Kenai,  in  Cook  Inlet,  and  at  Wood 

id.  These  cattle  have  subsisted  during  the  summer  upon  the 
cive  grasses,  and  a  considerable  supply  of  grain  hay  has  been  grown 
the  Kenai  Station  with  which  to  maintain  them  during  the  winter. 
heat,  rye,  barley,  and  oats  matured  in  1905  and  1906  at  the  Rampart 
ition  in  the  Yukon  Valley,  but  300  miles  farther  south,  in  the  Copper 
ver  Valley,  cold  and  drought  killed  all  but  the  hardiest  varieties  of 
-eals.  A  large  amount  of  grain  hay  was  obtained  at  the  Copper 
nter  Station  and  sold  at  a  highly  remunerative  price.  It  has  been 
>wn  that  many  of  the  Alaskan  soils  require  lime,  and  a  method  has 
^refore  been  devised  for  the  cheap  local  production  of  lime  in  small 
antities.  Arrangements  have  been  made  to  open  a  station  near  the 
^sperous  mining  towns  of  Fairbanks  and  Cnena,  on  the  Tanana 
ver,  as  soon  as  funds  are  available  for  this  purpose. 
The  Hawaii  Station  reports  an  increasing  appreciation  of  its  efforts 
.vard  diversifying  the  agricultural  industries  of  the  islands,  and  as 
iirect  result  of  three  years'  experimental  work  with  tobacco  it  is 
d  that  this  year  fully  200  acres  were  planted.  The  discovery  by 
2  station  chemist  that  Hawaiian  feeding  stuffs  are  deficient  in  lime 

I  important  one,  and  will  make  it  possible  to  arrange  more  satis- 
zLorj  rations  for  live  stock.  The  investi orations  on  the  marketing 
tropical  fruits  promise  to  open  markets  in  the  Pacific  coast,  which 
1  best  be  supplied  from  Hawaii.  Investigations  begun  with  the 
ject  of  rehabnitating  the  rice  industry  have  been  so  favorablv 
reived  that  private  individuals  have  generously  contributed  consia- 
ible  sums  of  money  to  aid  in  carrying  them  on. 
The  Porto  Rico  station  is  extending  its  influence,  and  requests  for 
^pei'ative  work  are  coming  from  numerous  sources.  While  the 
*ome  of  the  station  has  been  too  limited  to  enable  it  to  meet  these 
oiands,  yet  they  show  a  growing  sentiment  in  favor  of  the  station 
lich  is  very  encouraging.  The  coffee  experiments  have  begun  to 
3W  results,  and  the  improved  methods  of  pruning  and  cultivation  are 
ite  apparent  in  the  increased  yields  obtained.  A  successful  effort 
being  made  to  grow  lowland  rice,  and  this  industry  should  be  greatly 
tended.     The  Porto  Ricans  are  large  consumers  of  rice,  most  of 
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which  isi  now  imported.     Amon^  the  forage  crops  experiments  with " 
cowpeas  Imve  been  most  successful,  and  it  is  belicveci  that  they  cm 
be  grown  throughout  the  island.     Numerous  horticultural  experiraenfc 
are  in  progress,  and  studies  are  being  made  of  insect  pests  and  plant 
diseases. 

The  w^ork  of  the  stations  in  Alaska,  Hawaii,  and  Porto  Rico  is  now 
so  well  established  that  they  can  profitably  make  use  of  increased 
funds.  Considering  the  fact  that  all  buildings,  equipment,  and  live 
stock  must  be  provided  for  these  stations  from  the  Federal  funds,  there 
is  ev(m  greater  need  of  more  liberal  appropriations  for  their  mainte- 
nance than  in  the  case  of  the  State  experiment  stations.  I  therefore 
recommend  that  an  appropriation  be  given  to  the  stations  in  Alaska, 
Hawaii,  and  Porto  Kico  e(|ual  to  the  amount  given  the  State  station? 
under  the  Hatch  and  Adams  acts. 

I»UO(JRESS   IN    NUTRITION    INVKSTIGATIONS. 

The  investigations  on  the  food  and  nutrition  of  man,  conducted  in 
different  Sttites  and  Territories  under  the  auspices  of  the  Office  of 
Experiment  Stations,  have,  as  in  the  past,  been  carried  on  in  coopert- 
tion  with  universities  and  other  schools,  as  well  as  public  institutions 
but  chiefly  with  agricultural  experiment  stations  and  agricultural  col- 
leges. By  this  cooperation  the  Department  funds  have  been  roateri- 
alFv  supplemented  m  various  ways  and  the  scope  and  possibilities  of 
the  work  greatly  increased.  The  chief  object  of  the  investigations  is 
to  learn  the  nutritive  value  of  agricultural  products  of  animal  and 
vegetable  origin  and  the  proportions  in  which  such  food  materials  o1 
different  kinds  may  be  most  intelligently  used  to  the  advantage  ol 
lx)th  producer  and  consumer.  The  general  policy  has  been  to  under 
take,  in  the  different  centers  of  investigation,  work  for  which 
institution  or  region  offered  exceptional  facilities.  Thus,  at  the  Cali- 
fornia Agricultural  Experiment  Station  studies  have  been  undertaken 
with  fruits  and  nuts  and  the  produ(!ts  made  from  them;  at  the  Minne- 
sota and  Maine  experiment  stations  with  wheat,  corn,  and  other  cereal 
foods;  at  the  rniversity  of  Tennessee  with  cowpeas  and  other  legume?: 
and  at  Wesleyan  University,  Middletown,  Conn.,  with  cheese  made 
and  cured  in  different  ways.  New  experiments  have  been  undertaken 
whenever  the  Hnishing  up  of  any  line  of  work  has  rendered  this  pos- 
sible, and  it  has  been  the  purpose  to  select  for  study  especially  those 
problems  which  have  a  direct  bearing  upon  agriculture. 

The  experiiiK^nts  which  have  been  conducted  at  the  California  Agri- 
cultural KxperiiiH^nt  Station  have  furnished  additional  evidence  of  the 
considerable  amount  of  nutritive  material  which  may  be  supplied  in 
•eadily  dij  ^^*^'> ' »  ^'o    >    ')y  fruits  and  nuts  intelligently  used  as  part 
,.  fhf  Hw^  ^,|,,ai.     iir<^J^'»r  that  fruits  and  nuts  are  more  useful 

•MiibinaiK        ^h  other  food  materials  than  in  large  | 
ii.o    "x^  Q^  ^^^    ,!(» (»,n^l  (,f  j^,j  otherwise  hearty  meal. 

)reakfast  foods  undertaken  at  the  Maine  and 

;     ^       Mfi'ons  have  shown  that  different  classes  of 

■•^•nt'         ••      ;i<..n  do  not  di tier  materiall^Mn  nutritive 

-      ^"  ^^'ic'^l^rable  range  in  price.     As  a  whole, 

'  '  iinous  and  reasonaoly  economical.    As 

Mill     •        .....X  V  resemble  bread  made  from  the  coarser 

arr  ;oiiw.,  pss  thoroughly  assimilated  than  bi*ead  node 

.  iiso  l)een  shown  that  flour  products  other  than 
"^r-  ^roqri  I'n  Hiigresti  1)111  ty  and  total  nutritive  value* 


.^.-       .    ■-' 
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Ti  studies  witli  corn  products,  undertaken  at  the  Maine  Experi- 
^tation,  it  appears  that  corn  bread  of  different  sorts  has  about  the 
li^estibility  as  bread  made  from  coarse  wheat  flour,  and  that  it 
1  worthy  of  a  place  in  the  diet  as  a  reasonably  inexpensive  source 
ritive  material,  as  well  as  for  the  sake  of  variety, 
studies  of  different  methods  of  cooking  meat  carried  on  at  the 
rsity  of  Illinois  have  shown  that  it  is  possible  to  control  cooking 
ises  so  that  a  fairly  uniform  product  may  be  obtained  when  simi 
Ls  of  meat  are  cooked  by  either  boiling  or  roasting.  As  a  w  hole, 
of  different  kinds  and  cuts  supply  nutritive  material,  particu- 
3rotein  and  fat,  in  forms  which  are  very  well  assimilated. 
L^stigations  on  the  digestibility  and  nutritive  value  of  cheese 
d  on  at  Middletown,  Conn.,  have  shown  that  cheese  (American 
ar)  is  very  thoroughly  assimilated  and  is  not  productive  of  diges- 
isturbances  as  commonly  supposed.  When  desired  it  may  be 
n  comparatively  large  quantities  as  an  inexpensive  source  of 
n  and  energy  in  the  diet.  Cheese,  being  rich  m  protein  and  fat, 
I  be  combined  with  cereal  foods,  fruits,  and  similar  products, 
supply  an  abundance  of  carbohydrates,  and  when  eaten  in  con- 
ble  quantities  should  replace  rather  than  supplement  such 
enous  foods  as  meat,  eggs,  and  dried  legumes.  The  experiments 
h  the  first  extensive  demonstration  by  scientific  methods  of  the 
nutritive  value  of  this  important  dairy  product.  The  great 
tance  of  cheese  as  a  source  of  protein  has  not  been  hitherto  ap- 
ted  and  in  a  sense  its  commercial  value  as  a  food  has  lacked 
ictory  basis. 

investigations  carried  on  with  the  respiration  calorimeter  at 
etown,  Conn.,  have  furnished  new  and  valuable  factors  regard- 
e  average  amount  of  energy  in  the  form  of  food  required  by  men 
t  and  performing  various  kinds  of  work,  the  carbon  dioxid  and 
V  output  at  different  times  of  the  day  under  different  conditions 
rk  and  rest,  and  related  topics. 

investigations  undertaken  at  the  Hawaii  Agricultural  Experi- 

Station  have  furnished  interesting  data  regarding  the  nutritive 

of  tropical  food  products  and  the  kinds  and  amounts  of  food 

tiled  by  persons  living  under  different  circumstances  in  tropical 

IS. 

L/olumbia  University,  New  York,  the  investigations  which  have 
mdertaken  furnish  new  and  valuable  data  regarding  the  demands 

l)ody  for  the  ash  constituents  of  food. 

results  of  the  nutrition  investigations  are  made  public  by  means 
hnical  bulletins  and  popular  summaries,  and  a  great  deal  of  mis- 
eous  information  is  also  supplied  to  teachers,  students,  and  other 
IS  by  means  of  correspondence,  the  inci easing  demand  for  pub- 
•ns  and  other  data  being  an  indication  of  the  favorable  way  in 

the  work  is  regarded  by  the  people  at  large. 
4Mided  use  has  been   made  of  the  nutrition  publications  as  text- 

in  a  large  number  of  schools,  colleges,  and  medical  schools 
3fhout  the  country,  owing  to  the  fact  that  satisfactory^  text-books 
se  subjects  have  not  hitherto  been  available.  In  this  connection 
r  be  mentioned  that  there  are  45  agricultural  colleges  or  similar 
itions  receiving  Government  aid  for  white  students,  and  an  equal 
2Y  for  colored  people,  where  some  of  the  courses  of  instruction 
itate  the  use  ot  such  data. 


I 


^Mnijrre."  ^ 


"  -k  ^iv/ti  -»u*i,--  .  wj  .Lie  aeiiionstration  of  methods 
•  •  >»  titer  and  flood  anc  ^torm  waters  in  irri^tion  as  sup- 
-'••^  farming  have  been  located  in  the  semiarid  belt  dur- 
c.tf.  At  these  stjitions  it  is  expected  to  work  out  and 
lie  methods  and  practices  for  iitifizing  limited  water  sup- 
'•rir  T^i^n  of  froHi  1  to  10  acre«  of  land,  and  the  metn- 
5"«e^'^  wooded  to  conserve  this  moisture  lathe 
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The  proper  economical  feeding  of  families  or  ^oups — that  is,  the 
best  methods  of  utilizing  the  food  products  which  come  from  the 
farm — is  a  subject  the  importance  of  which  can  hardly  be  overesti- 
mated, and  a  knowledge  of  the  important  facts  regarding  the  nutri- 
tive value  of  different  foods  can  not  fail  to  bring  about  improved 
standards  of  living  on  farms  and  elsewhere  and  benefit  alike  the  pro- 
ducer, the  distributer,  and  the  consumer  of  food  products. 

lURKJATION   AND    DRA1NA(}E   INVESTIGATIONS. 

Three  yoiirn  ago  the  Office  of  P^xperiment  Stations  detailed  some  of 
its  irrigation  experts  to  work  out  and  introduce  the  right  methods  of 
irrigation  in  some  of  the  older  districts  where  water  is  scarce  and 
costly  and  where  skill  and  economy  in  its  use  are  of  the  utmost  impor- 
tance, and  also  took  up  giving  practical  advice  to  beginners  in  irriga- 
tion in  sections  where  irrigation  was  being  introduced.  The  conditioDS 
under  which  these  men  worked  therefore  were  widely  different,  but  | 
the  results  have  been  the  same  in  each  case.  Wherever  this  edact- 
tional  work  was  begun  there  has  been  a  marked  appreciation  of  its 
value.  Each  on<^  of  th(\se  men  has  become  a  fixture  m  the  State  and 
section  where  h(^,  was  first  located.  Every  attempt  to  send  him  tea 
different  section  to  take  up  this  work  has  been  met  by  protests  and 
remonstrances  which  coukl  not  be  disregarded.  The  result  has  been 
that  re(|uests  for  similar  \vork  in  other  localities  made  by  Members  of 
Congress,  governors,  and  communities  could  not  be  responded  to, 
although  the  vahn^  of  the  work  and  the  reasonableness  of  tne  requests 
were  fully  appreciated.  To  meet  these  demands  the  number  oi  men 
engaged  in  this  work  shoukl  be  increased  during  the  coming  year. 

Thus  far  this  work  has  Ix^en  carried  on  entirely  in  aid  of  settlers 
under  private  works,  l)ut  it  is  believed  that  the  time  has  come  when 
this  Department  should  take  up  the  work  of  educating  and  aiding  set- 
tlers under  (roverinnent  reclamation  projects,  and  that  experts  should 
be  detailed  to  these  piojects  to  show  the  methods  of  applying  water 
which  shoukl  be  adopted,  the  kind  of  tools  to  be  used,  the  time  when 
land  should  be  irrigated,  the  quantity  of  water  which  should  be  used, 
and  the  cultivation  which  should  follow  this  use. 

The  exixM-ience  of  tlie  ])ast  few  years  has  also  shown  that  this  edu- 
cational work  and  the  successful  conduct  of  original  investigations  can 
both  be  i)est  carried  on  through  the  estjiblishment  of  farms  where  tbe 
best  methods  can  be  w orkc^d  out  and  illustrated  and  their  results  dem- 
onstrated.    While  bulletins  and  reports  are  of  great  value,  they  are 
not  equal  to  an  obj(»ct  lesson.     Nothing  will  teacn  these  farmers  how 
*^*M»y  shoukl  do  their  work  so  quickly  as  to  be  able  to  see  fields  pre- 
pared in  the  right  way,  water  handled  in  the  right  waj^,  and  the  so'd 
^■»bivate(i  in  the  right  manner.     I   believe  therefore  that  on  each 
'»»'Mation  area  a  demonstration  farm  should  be  established,  on  which 
•  ^.thods  of  '»-»Mcjr.»f»Mn  can  l)e  taught  by  a  practical  expert  from 
)*  •^)artmen  •«'*  '*»»»*^    ^     m'^iV-^  tt^jII  be  made  for  this  bj 
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il,  and  the  benefits  which  will  come  bj  making  such  irrigation  a  fea- 
iire  of  every  semiarid  farm.  This  work  has  assumed  a  new  impor- 
iince  because  of  the  great  wave  of  settlement  which  is  now  sweeping 
tver  this  region. 

A  number  of  influences,  some  of  them  proper  and  some  questiona- 
ble, are  aiding  in  this  settlement.  Among  those  that  are  legitimate 
ire  the  greater  possibilities  due  to  the  introduction  of  drought-resist- 
int  crops,  the  improved  methods  of  tillage,  and  the  series  of  wet 
J  s  with  which  that  section  has  been  favored.  But  there  will  come 
)i         dr}^  years,  and  the  permanent  prosperity  of  these  settlers  will 

geiy  depend  upon  their  having  fortified  themselves  against  the  risk 
)i  drought  by  utilizing  every  opportunit}-  for  a  water  supply  that  the 
•egion  affords.  Nothing  will  aid  more  to  enhance  their  comfoil  or 
reneve  them  from  the  danger  of  dr}-  years  than  to  have  from  1  to  10 
icres  of  land  irrigated  where  crops  can  be  grown  regardless  of  the 
rainfall.  Provision  for  such  irrigation  will  enable  the  farmer  to  grow 
;rees  for  fruit  and  shade,  have  a  limited  area  of  high-priced  products, 
mough  vegetables  for  his  family,  and  forage  for  his  cows  and  horses, 
[t  will  also  enable  him  to  make  the  surroundings  of  his  homestead 
ittractive,  thus  adding  to  the  comfort  and  contentment  of  country 
life  in  these  regions. 

That  the  demonstration  farm  is  an  effective  influence  in  promoting 
the  extension  of  this  kind  of  irrigation  has  been  proven  b}'  the  results 
3f  the  oldest  of  these  stations,  located  at  Cheyenne,  Wyo.  This  sta- 
tion, through  the  utilization  of  underground  waters  lifted  by  windmills, 
has  produced  crops  equaling  those  of  the  old  irrigated  districts.  It 
bas  snown  the  extent  and  value  of  water  resources  hitherto  neglected. 
rhe  station  was  visited  during  the  year  b}'^  fully  5,000  people,  and  its 
methods  and  results  observed  and  described  in  a  large  number  of  sci- 
entific newspapers  and  magazines,  as  well  as  in  the  local  press  of  that 
(wion.  It  has  encouraged  a  large  number  of  farmers  to  conserve  and 
itilize  water  supplies  which  were  hitherto  going  to  waste,  and  the 
rear's  results  are  considered  as  marking  the  beginning  of  a  new  era  of 
igriculture  in  that  section. 

In  many  parts  of  the  arid  and  semiarid  region  water  for  irrigation 
»n  be  secured  onl}'  by  pumping.  The  Department  has  a  constant 
»ll  for  information  as  to  the  cost  of  such  irrigation  and  the  types  of 
pumps  and  the  kind  of  power  which  should  be  used.  We  have  col- 
eeted  a  large  amount  of  information  on  these  subjects,  which  is  now 
leing  prepared  for  publicjition,  and  recently  have  inaugurated  some 
•omprehensive  tost^  to  determine  the  value  of  alcohol  as  a  power  agent 
in  pumping  water  for  irrigation  and  dminage,  and  in  otner  agricul- 
tural work,  with  a  view  to  giving  pmctical  information  to  farmers 
ibout  the  value  of  denatured  alcohol  as  com])ared  to  gasoline,  and 
the  conditions  under  which  it  should  be  used  to  secure  the  maximum 
efficiency. 

Ever}'  year  the  area  of  irrigated  land  that  needs  drainage  is 
increased,  which  proves  that  irrigation  and  drainage  must  go  hand  in 
hand.  During  the  past  year  the  Department  has  been  carrying  on 
extended  drainage  investigations  of  some  of  the  irrigated  districts 
injured  b}'  surplus  wat(»r  in  Utah,  Washington,  Nebraska,  and  Cali- 
fornia, this  work  being  paid  for  in  part  by  State  appropriations.  These 
investigations  have  been  carried  on  as  a  preliminar}^  step  in  the  prep- 
aration of  drainage  plans. 
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The  past  year  has  also  demonstrated  the  benefits  of  good  engineering 
in  securing  the  efficiency  of  drainaw  as  a  remedy  for  alkali.  The 
drains  put  in  by  the  farmers  of  lUan  on  lands  which  were  regarded 
as  ruined  by  alkali  have  so  relieved  the  lands  in  a  single  3'ear  that 
they  are  now  ready  for  cultivation,  and  land  drained  three  years  aj(o 
according  to  plans  prepared  by  the  engineers  of  this  Department,  this 
year  produced  $75  worth  of  sugar  beets  to  the  acre.  Equally  encour- 
aging results  on  a  larger  scale  have  followed  the  carrying  out  of  the 
plans  of  the  Department's  engineers  in  the  State  of  Washington! 

The  drainage  of  the  swamp  overflowed  lands  in  the  humid  parts  of 
the  United  States  would  extend  or  greatly  improve  agriculture  over 
an  area  almost  equal  to  that  of  the  States  of  Illinois,  Indiana,  and  Ohio. 
This  makes  farm  drainage  a  matter  of  National  interest  and  importance. 
Nor  will  the  increase  in  agriculture  mark  the  full  measure  of  the  bene- 
fits of  this  drainage.  Many  of  these  swamps  are  a  menace  to  the 
health  of  surrounding  neighborhoods  and  a  great  obstacle  to  the  devel- 
opment of  commerce  and  manufacturing.  The  reclamation  of  some  of 
these  areas,  like  the  coastal  swamps  of  the  Carolinas,  the  Everglades 
of  Florida,  and  the  St.  Francis  Ba.sin  in  Arkansas,  presents  agricul- 
tural and  engine(»ring  problems  of  great  complexity,  which  can  not 
be  solved  by  private  enterprise;  the  cost  ami  the  area  of  country 
involved  are  both  too  great.  As  a  rule  agricultural  dminage  require;} 
special  legislation  to  provide  for  the  organization  of  the  district  to  be 
benefited  and  the  raising  and  expenditure  of  funds  under  public  or 
semipublic  authority.  The  general  interest  manifested  in  di-ainage 
in  this  country,  with  the  large  amount  of  work  done  at  present,  has 
given  rivse  to  many  important  questions,  legislative,  financial,  engineer- 
ing, and  agricultural.  The  calls  on  the  Department  along  these  lines 
have  been  far  greater  than  could  be  met.  During  the  past  3- ear  it  has 
rendered  important  aid  by  conferences  with  State  officials  and  others 
in  making  surveys  and  investigations  to  determine  the  feasibility  of 
large  drainage  projects  and  prepare  plans  for  the  work.  During  the 
year  this  Department  has  carric^d  on  these  surveys  and  investigations 
in  thirtv-one  of  the  fortv-six  States. 

OFFICE  OF  PUBLIC  BOADS. 

Throughout  the  country,  and  more  particularly  in  the  rural  districts, 

there  is  a  steadily  growing  demand  for  information  as  to  the  best 

nethods  of  road  construction.     Considering  the  country  as  a  whole, 

t  is  probably  true  that  in  no  phase  of  develoi)ment  are  we  so  back- 

"arcias  in  the  extension  of  hard  and  durable  roads.     In  the  cases  in 


iiui.il  'u.idantb    *'-^"    -      '^^^port  a  system  of  good  roads, 

J*fle  \vr  \'       lon^^  ^  •'  •  '^*  'vnowled^e  of  what  can  be 

^I'^^r      .       ho      ,.     .^^,    ..;  luii.v         t  is  precisely  in  cases  like 

^^ '      •  y  .  fict    >f  Pubhv,  ^ioads  is  proving  of  signal 

jt»,L  t  of  the  scope  of  its  work  to  undertake  the 

,v.^.     '^'^^  can  be  and  should  be  the  care  of  communi- 

•i^e>  le  educational  value  of  employing  expert 

*  V  -        *  a  limited  extent,  machinery  lor  the  con- 

•  oroved  roads  in  different  parts  of  the  cquq- 
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Che  act  of  Congress  making  appropriation  for  the  Office  of  Public 
ads  makes  three  distinct  requirements  in  relation  to  the  work  to  be 
•formed,  viz,  to  investigate  systems  of  road  administration  through- 
:  the  United  States,  to  give  expert  advice  on  road  construction,  and 
investigate  the  chemical  and  physical  properties  of  road  materials, 
ring  the  past  year  the  work  of  the  Office  has  been  arranged  in  three 
leral  divisions  along  the  lines  indicated. 

The  Office  is  also  collecting  information  as  to  comparative  cost  of 
id  work,  methods  pf  building  various  t^^pes  of  roads.  State-aid 
ids,  legislation  regarding  road  management,  the  value  of  wide  tires, 
'  use  of  convict  labor  in  road  building,  cost  of  wagon  transportation, 
1  bond  issues  for  road  improvement.  Numerous  inquiries  are 
^eived  asking  for  information  on  the  subject  of  the  road  laws  of  the 
rious  Suites,  and  a  complete  digest  of  the  road  laws  of  all  the  States 
being  prepared  for  publication. 

EXPERT  ADVICE  ON  ROAD  CONSTRUCTION. 

Expert  advice  on  road  construction  has  been  given  and  experi- 
intal  Held  work  carried  on  by  the  Office.  There  were  emplo3^ed  on 
IS  work  at  the  close  of  the  fiscal  year,  in  addition  to  the  chief 
gineer,  8  engineers,  1  consulting  engineer,  6  engineer  students, 
"oad  experts,  and  5  expert  roller  operators.  Whenever  it  is  pos- 
>le  and  where  application  has  been  made  in  the  proper  way,  object- 
ison  roads  are  constructed  for  the  purpose  of  illustrating  the  best 
?thods  of  road  building.     The  local  autnorities  furnish  allmaterial, 

imon  labor,  teams,  and  fuel,  the  Office  suppl}  ing  supervising  engi- 
ers  and  in  some  cases  part  or  all  of  the  necessarv  machinery.  In 
dition  to  this,  tests  are  made  to  determine  the  best  material 
ailable  for  the  road.  It  frequently  happens  that  these  short  sec- 
»ns  of  object-lesson  roads  have  subsequently  led  to  the  construction 
tine  s^^stems  of  improved  roads  in  the  localities  in  which  they  were 
ilt.  During  the  past  fiscal  year  17  roads  were  built  in  11  States,  rep- 
sent  ing  a  wide  diversit}'  in  character  of  construction  and  kinds  of 
iterial  used. 

In  many  cases  in  which  it  is  not  deemed  advisable  to  undertake  the 
nstruction  of  an  object-lesson  road,  engineers  and  experts  of  the 
Bice  are  a))le  to  give  advice  that  enables  local  authorities  to  improve 
e  conditions  and  surmount  difficulties.  It  is  evident  that  where 
ily  small  amounts  of  money  are  available  for  road  improvement  it  is 
oquently  better  to  improve  the  highways  alread}^  existing  than  to 
tempt  the  construction  of  macadam  roads.  Special  attention  has 
en  given  to  this  phase  of  the  work  and  the  Office  has  been  able  to  do 
uch  in  developing  the  usc^.  of  sand  clay  and  burnt  clay  for  roads  in 
rge  areas  of  country,  especial  I}'  in  the  South,  where  no  stone  is 
ailable. 

In  order  to  give  expert  advice  on  special  problems  which  are  con- 
mally  arising  in  road  construction  and  maintenance,  it  is  necessary 

carry  on  experimental  work.  During  the  past  year  methods  of 
ndering  roads  dustless  have  been  investigated.  The  growing  use  of 
jtor  vehicles  has  presented  a  new  and  difficult  problem  to  engineers 
d  road  builders.  Systematic  experiments  were  carried  on  at  Jack- 
n,  Tenn.,  during  the  spring  and  summer  of  1905,  in  cooperation  with 
e  city  engineer,  to  determine  the  value  of  coal  tar  for  preventing  dust 
d  preserving  the  surface  of  macadam  roads.  Tests  were  also  made 
th  Texas  oil  and  its  residuunis  on  earth  and  macadam  ix)ads.     The 
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expense  entailed  in  (hose  experiments  was  small.  The  quantity  of  tar 
applied  per  square  yard  averaged  0.45  gallon  and  the  cost  of  labor  for 
applying  this  quantity  of  tar  was  less  than  1  cent  per  square  yari 
After  more  than  seven  months,  including  the  winter  season  of  19054, 
the  tarred  roads  are  still  in  excellent  condition. 

Additional  experiments  were  conducted  during  the  summer  of  1906 
on  the  Potomac  River  drive*  in  Washington,  D.  C,  in  cooperation 
with  the  Superintendent  of  Buildings  ana  Grounds.  Crude  coal  Ur 
similar  to  that  used  at  Jackson,  Tenn.,  w^as  used  in  this  work.  The* 
experiments  have  been  completed  hut  a  short  time.  The  pfreat  demand 
wliich  exists  all  over  the  country  for  some  sort  of  treatment  of  road 
surfaces  to  suppress  the  growing  dust  nuisance  has  developed  a  num- 
l)er  of  materials  which  it  is  claimed  will  answer  the  purpose.  Manv 
of  those  materials,  which  are  mainly  emulsions  of  oil  and  tar  widi 
water,  have  f)een  given  trade  names  and  patented.  It  is  to  be  hoped 
that  careful  experiment  will  show  that  some  material  like  crude  coal 
tar,  which  can  be  obtained  and  easily  applied  wherever  there  is  a 
plant,  will  prove  to  be  efficient  if  properly  used.  It  may  be  said 
a  large  number  of  trials  of  crude  tar  in  France  and  a  few  in  this  coun- 
try, notablj'^  the  one  at  Jackson,  Tenn.,  have  given  excellent  results. 
In  other  cases  partial  or  entire  failure  has  followed  the  experiments, 
and  it  yet  remains  to  bo  determined  whether  the  successful  use  of 
materials  of  this  nature  can  l)e  developed.  The  Office  will  make 
unremitting  eiForts  to  solve  this  problem  by  such  experiments  as  caii 
be  carried  on  in  different  parts  of  the  country  in  cooperation  with 
local  authorities. 

In  order  to  recruit  tht»  ranks  of  engineers  that  are  necessary  to  the 
success  of  the  work  of  the  Office,  the  plan  w^as  adopted  of  appointing 
graduates  from  civil  engineering  schools  to  the  positions  of  civil  engi- 
neer students,  as  fully  explained  in  the  annual  report  of  the  Office  of 
Public  Koads  for  1^05.  Up  to  June  30,  1906,  nine  students  had  been 
appointed,  at  ^00  per  annum.  Of  this  number  three  have  been  given  j 
l^ermanent  appointments  at  increased  salaries.  The  other  six  have  not 
yet  coinpletccl  the  one  year  course. 

A  number  of  schools  and  collegers  have  within  recent  j^ears  estab- 
lished summer  schools  in  road  building. 


I 


INVESTKJATIOX    OF   TIIK    PUOrEIiTIKS   OK    KOAD   MATERIALS. 

During  the  past  year  3S4  samples  were  received  at  the  laboratory 

for  routine*  tests,  of  which  iuiml)er  273  were  samples  of  rock,  intended 

or  macadam    road   building.     Of  the   27H  samples,  about  42  per 

» nt  were  limestone*,  11  p(»r  cent  dolomite,  10  per  cent  trap,  8  per 

MMit  sandstone,  and  s  per  cent  granite.     The  remaining  samples  were 

>f  a  miscellaneous  character,  including   brick,  cements,  and  sand. 

^'»nie  of  this  testing  work  is  done  in  cooperation  with  various  Depart- 

^nts  of  the  (iovernmt^nt.     A  comparison  of  the  demand  for  teste 

*^h  the  records  of  previous  years  shows  that  it  has  increased  about 

"»r  cent. 

<ign*'i"<**  "^  fu/»*    I'n  connection  with  the  laboratory  work,  is  that  a 

•  -.  es  have  come  from  the  Eastern  and  Mid- 
r(»ceived  nuich  assistance  in  the  form  of 
'^•kIs  to  distribute  uniformly  the  benefit 
)ffice. 
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There  is  a  growing  amount  of  cooperation  between  the  various  State 

tologists  and  the  OflSce  in  the  preparation  of  data  showing  the 
c  acter  of  material  suitable  for  roaa  work  in  the  different  States. 
I  rem  one  State  alone  more  than  80  samples  have  been  tested.  The 
information  thus  secured  has  been  used  in  a  bulletin,  recently  prepared 
and  published  by  the  geologist  in  charge,  on  the  road-building 
resources  of  this  State.  Chemical  and  physical  examinations  have 
included  practically  all  materials  which  directly  or  indirectly  come 
into  use  in  road  construction. 

The  studies  of  decomposition  of  various  kinds  of  rock  dusts  under 
the  action  of  water,  wnich  were  undertaken  in  order  to  determine 
the  reasons  for  the  important  quality  of  binding  power  in  macadam- 
road  materials,  have  brought  to  light  some  specially  interesting  facts 
For  instance,  it  has  been  found  that  bv  mixing  certain  rocks  of 
inferior  binding  power  on  the  surface  of  the  road  a  much  higher  bind- 
ing power  results,  as  in  the  case  of  limestone  and  granite.  As  the 
binding  or  cementing  power  of  rocks  is  one  of  the  chief  factors  in  the 
life  of  a  road,  the  value  of  this  discovery  is  of  obvious  importance. 
These  results,  originally  obtained  in  the  laboratory,  have  been  con- 
firmed by  observation  and  experiment  on  roads.  In  the  course  of  this 
investigation  it  was  found  that  the  decomposing  action  of  water  on 
certain  types  of  ground  rocks  went  much  further  than  had  been  pre- 
viously believed  to  be  the  case.  This  applies  to  the  alkalies,  and 
especially  the  potash,  contained  in  many  rocKs.  The  results  have  sug- 
gested the  possible  use  of  ground  rocK  as  a  potash  fertilizer.  Work 
along  this  line  has  now  been  turned  over  to  another  Bureau  of  the 
Department,  where  it  can  be  appropriately  followed  up  and  carefully 
investigated. 

Owing  to  the  numerous  complaints  of  farmers  in  regard  to  the  rapid 
deterioration  of  the  modern  fence  wire  in  comparison  with  that  manu- 
factured in  former  years,  an  investigation  of  tne  subject  was  be^n  to 
see  what  could  be  done  to  remedy  the  defect.  Farmers'  Bulletin  239 
contains  a  report  of  this  investigation,  which  has  aroused  the  interest 
of  manufacturers  and  has  determined  some  of  them  to  take  active 
steps  toward  producing  a  fence  wire  more  resistant  to  atmospheric 
corrosion. 

The  scarcity  of  timber  in  many  sections  of  the  country,  not  only  for 
construction  work,  but  for  fence  posts,  has  in  recent  years  led  to  a 
more  general  use  of  concrete.  This  material  is  admirably  adapted  for 
farm  purposes,  but  there  seems  to  be  a  general  lack  of  knowledge  con- 
cerning its  preparation  and  use.  After  a  series  of  tests  and  investi- 
gations, Farmers'  Bulletin  235  was  issued,  giving  full  information 
concerning  cement,  cement  mortar,  the  mixing  of  concretes,  and  the 
construction  of  concrete  sidewalks,  driveways,  fence  posts,  etc.  A 
number  of  persons  throughout  the  country  who  claim  to  nave  obtained 
special  patents  on  concrete  fence  posts  have  attempted  to  prevent 
farmers  from  constructing  their  own  posts  by  threats  of  prosecution 
for  infringement.  In  view  of  the  fact  that  concrete  construction  of 
all  kinds  reenforced  with  plain,  straight,  metal  strips,  bars,  and  tubes 
has  been  in  general  use  in  all  countries  for  many  years,  the  claims  of 
such  persons  are  usually  without  warrant.  The  Office  has  been  enabled 
to  be  of  great  service  to  farmers  by  making  it  clear  to  them  that,  unless 
special  forms  and  devices  of  reenforcement  were  employed  which  were 

H.  Doc.  6,  59-2 7 
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distinctly  patentable,  no  rights  were  infringed  by  the  use  of  concrete 
with  plain  metal  reenforcement. 

Berore  beinff  assigned  to  work  in  the  field  the  engineer  stud 
emploj'ed  in  the  Office  receive  a  course  of  instruction  in  the  t  id? 
laboratory.  This  work  consists  in  actually  making  the  various  u 
of  road  materials  and  computing  results.  The  information  thus 
obtained  is  considered  necessary  in  connection  with  the  selection  of 
the  best  materials  for  road  construction  before  a  thorough  understand- 
ing of  the  relations  which  exist  between  laboratory  tests  and  the 
l>enavior  of  these  materials  under  traffic  can  be  gained. 

A  number  of  new  projects  and  lines  of  investigation  have  been 
mapped  out  for  the  inmiediate  future. 

Outside  of  the  labomtory  a  study  of  road  machinery  will  be  under- 
taken to  determine  the  suitability  of  various  types  for  different  kinds 
of  road  work. 

Cooperation  will  be  sought  with  the  Geological  Survey  for  the  pur- 
pose of  indicating  the  various  classes  of  roads  on  topographic  maps 
issued  by  the  Survey.  Cooperation  has  been  begun  with  the  For^ 
Service  in  laying  out  and  constructing  wagon  roads  and  trails  in  forest 
reserves  to  facilitjite  himbering.  As  a  beginning  one  engineer  has  been 
detailed  to  this  work  and  has  been  some  montns  in  the  Yellowstone 
Reserve.  The  field  report  indicates  that  much  good  will  follow  the  pre- 
liminaiy  survey  which  has  been  made. 

Cooperation  with  the  Post-Office  Department  has  been  begun  in 
order  to  facilitate  rural  delivery  by  the  improvement  of  country  roads. 
This  work  is  of  vital  importance.  The  plan,  which  carries  the  approval 
of  the  Secretary  of  Agriculture  and  the  Postmaster-General,  provides 
that  whenever  a  road  upon  which  a  rural  route  has  been  or  is  aboat 
to  be  established  is  reported  by  the  carrier  or  inspector  to  be  impassable 
or  in  bad  repair,  the  Fourth  Assistant  Postmaster-General  will  advise 
the  Director  of  the  Office  of  Public  Roads  of  the  fact  and  request  that 
he  have  an  engineer  inspector- detailed  to  examine  the  road  and  give 
such  advice  and  instruction  to  the  local  officials  as  may  be  required. 

Upon  receipt  of  such  information  from  the  Fourth  Assistant  Post- 
master-General, the  Director  of  the  Office  of  Public  Roads  will  com- 
municate with  the  local  officials  and  supply  them  with  a  copy  of  the 
circular  of  instructions  and  a  blank  form  for  making  application  for 
'the  detail  of  such  engineer  inspector.     It  is  not  the  purpose  of  the 
Office  of  Public  Roads  to  actually  construct  the  road  or  to  make  any 
contribution  in  money,  materials,  or  labor.     Jn  most  cases  a  road  is 
impassable  on  account  of  defects  w  hich  can  be  remedied  by  the  use  of 
proper  methods.     The  engineer  inspector  who  examines  the  road  will 
.^oto  carefully  all  such  defects  and  advise  as  to  what  steps  can  be  taken 
-    jiace  the  road  in  proper  condition  without  great  expense.    If  prac- 
•.ct})le,  and  if  so  desired,  he  may  in  some  cases  assume  temporary 
•''•"ction  of  the  work  for  the  purpose  of  instruction. 

» « the  chief  aim  and  purpose  of  the  Office  of  Public  Roads  is  to  bring 
neral  and  uniform  improvement  of  the  country  roads  through- 
''^f^d  States,  a  cooperative  plan  such  as  the  one  described 
^o  u^Qf  po^  ^iKli    neans  of  achieving  positive  results  in 
j»^**  ^V  this  means  correct  methods  of  road 

^  -^  U  be  introduced  into  practically  every 

r^^f'     ">spectors  assigned  to  this  work 
■    ..V       ■• -*^      ^  •••  —ted  assistance  of  this  charac- 
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)r,  follow  an  itinerary  which  will  include  a  number  of  plaices  in  a 
iven  territory.  This  will  greatly  minimize  the  expense  of  each 
ispection  and  permit  the  inspector  to  cover  a  much  larger  territory 
lan  would  be  possible  in  a  special  assignment  to  each  place.  A  begin- 
1  has  been  made  during  the  current  fiscal  year,  and  eflForts  will  be 
c  to  increase  the  scope  of  the  work  in  the  future. 

EXPENDITXJItES  AND  EMPLOTEES. 

Congress  appropriated  $7,175,690  for  the  maintenance  of  the  Depart- 
ent  of  Agriculture  for  the  year  ended  June  30,  1906.  This  was 
,081,150  more  than  the  appropriation  for  the  preceding  year.  In 
xiition  the  Department  received  from  various  sources,  chiefly  sales 

products,  $15,473.45.  At  the  close  of  the  vear  there  was  still 
lexpended,  of  the  appropriation,  $1,175,362.15,  nearly  all  of  which 
ill  be  required  to  meet  outstanding  obligations.     The  unexpended 

ance  for  the  year  1904  ($55,712.37)  was,  on  June  30,  1906,  covered 
lo  the  Treasury.  The  account  for  1905  was  still  open.  Of  the 
•ecial  appropriations  aggregating  $1,250,000  for  new  buildings, 
42,107.25  had  been  expendea  prior  to  September  10,  1906. 
For  the  current  3  ear  (ending  June  30,  1907)  C^ongress  appropriated 
1,210,440  for  the  regular  work  of  the  Department.  The  increase  is 
liefly  due  to  the  broadening  of  the  meat  inspection.  For  that  service 
e  permanent  appropriation  is  $3,000,000.  The  estimated  revenues 
$700,000  from  sales  of  products  of  the  forest  reserves  and  $780,934.68 
ailable  for  the  new  buildings  bring  the  total  amount  to  be  disbursed 
T  this  Department  during  the  current  year  up  to  $10,691,374.68. 
The  number  of  persons  on  the  rolls  of  the  Department  of  Agricul- 
re  on  July  1,  1906,  was,  outside  of  Washington,  4,648;  in  Washing- 
n,  1,594;  total,  6,242,  showing  an  increase  during  the  year  of  796. 
f  the  total  number,  more  than  1,800  have  been  on  the  rolls  for  six 
»rs  or  longer.  In  the  classified  service  917  were  promoted  in  salary 
id  class,  and  403  resigned.  The  total  number  or  deaths  during  the 
iar  was  28. 

NEW  BUILDING  FOB  THE  DEPABTMENT. 

The  act  approved  February  9, 1903,  authorizing  an  appropriation  of 
,500,000  for  a  new  building,  made  possible  the  beginning  of  the 
»nstruction  of  suitable  quarters  for  the  accommodation  of  the  Depart- 
ent's  work. 

It  was  very  necessary  in  the  new  building  operations  to  make 
rangements  for  future  requirements,  and  with  this  in  mind,  together 
ith  the  imperative  need  for  suitable  laboratories  to  carry  on  the 
iportant  investigations  of  the  various  Bureaus,  it  was  concluded  to 
ect  two  segments  of  a  building,  so  arranged  that  extensions  could  be 
•ovided  as  required,  these  segments  to  be  used  primarily  for  labora- 
ry  work. and  to  provide  fireproof  accommodations  for  the  Library. 
3ntracts  have  been  awarded  for  structures  of  suitable  type  and 
»sign  to  correspond  with  other  Government  buildings  in  the  city,  the 
Lse  being  constructed  of  granite  and  the  superstructure  of  white 
arble. 

The  work  has  now  progressed,  with  the  exception  of  the  interior 
lish,  to  approximately  the  fourth-floor  line,  and  it  is  probable  that 
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the  roof  will  be  on  before  the  winter  season.  The  roofing  and  closing 
in  will  allow  the  interior  work  to  be  carried  on  during  the  winter 
without  interruption,  which,  without  unforeseen  complications,  will 
insure  the  completion  of  operations  within  the  contract  time,  namely, 
November  14,  1907,  and  within  the  $1,500,000  authorized  by  Con- 
gress. The  mechanical  equipment  work,  iii^rludinff  the  heating  and 
ventilating  apparatus,  the  electric  wiring  and  conduit  systems,  and 
the  electric  elevators,  has  been  started,  and  these  systems  will  be 
ready  for  use  at  the  time  of  the  completion  of  the  buildings. 

The  estimated  growth  of  the  Department,  made  at  the  time  the 
appropriation  for  the  new  building  was  approved,  has  been  greatly 
exceeded.  Statistics  show  that  there  has  been  during  this  period  of 
approximately  three  and  one-iialf  years,  exclusive  of  the  n  eather 
Bureau,  an  increase  in  the  number  or  employees  of  from  1,037  to  1,483 
in  Washington,  D.  C,  making  a  percentage  increase  of  43.  Further, 
the  space  required  b}^  this  force  of  employees  has  increased  from  137,963 
square  feet  to  approximately  264,000,  this  being  a  99  per  cent 
increase,  and  the  rentals  paid  from  the  Department  appropriation 
have  increased  from  $21,700  to  $54,408.96,  or  over  150  per  cent 

This  rapid  increase  will  require  other  segments  of  the  proposed 
buildings  to  be  constructed  before  the  Depaitment  will  have  sufficient 
and  suitable  accommodations  for  its  work  and  before  the  large  amount 
paid  annually  for  rentals  can  be  substantially  decreased. 

To  carry  on  the  work  of  the  Department  in  an  efficient  manner  on 
the  lines  laid  down  in  the  foregoing  report  has  necessitated  provision 
for  somewhat  increased  appropriations.  This  report  will  fall  short 
of  its  purpose  if  it  has  not  made  clear  the  importance  of  the  intei'ests 
the  Department  is  designed  to  serve,  and  the  necessity  for  carrying 
on  its  work.  Moreover,  the  duties  devolving  upon  it  are  imposed 
upon  it  by  law,  and  it  is  with  full  appreciation  or  these  several  con- 
siderations that  estimates  for  its  expenses  must  be  viewed.  The  esti- 
mates for  the  ensuing  year  have  been  most  conservatively  prepared, 
based  upon  the  lines  of  work  imposed  upon  the  Department  by  the 
Congress,  and  I  earnestly  commend  them  to  the  favorable  considera- 
tion of  that  body.  "^ 

Kespectfully  submitted. 

James  Wilson,  Secretary. 

Washington,  D.  C, 


REPOBT  OF  THE  CHIEF  OF  THE  WEATHEB  BUEEAXJ. 


U.  S.  Department  of  Agriculture, 
Central  Office  of  the  Weather  Bureau, 

Washington,  D.  (7.,  August  30,  1906. 

Sir:  1  have  the  honor  to  submit  a  report  of  the  operations  of  the 
Weather  Bureau  during  the  fiscal  year  that  ended  June  30,  1906. 

Willis  L.  Moore, 
Chief  of  Weather  Bureau. 
Hon.  James  Wilson,  Secretary. 


OPEKATIONS  OF  THE  YEAB. 

FORECASTS   AND   WARNINGS. 

Weather  forecasts  for  thirty -six  and  forty-eight  hours  in  advance 
have  been  made  daily  throughout  the  year  for  each  State  and  Terri- 
tory, and  special  warnings  of  gales  on  the  seacoasts,  Gulf  and  Great 
Lakes,  and  of  cold  waves,  frost,  heavy  snows,  floods,  etc.,  have  been 
issued  when  the  advices  were  calculated  to  benefit  commercial  and 
agricultural  interests.  The  North  Atlantic  and  West  Indian  storm- 
warning  service  was  continued,  and  forecasts  for  the  first  two  days 
out  for  steamers  bound  fqj  European  ports  were  issued  daily  at  8  a.  m. 
and  8  p.  m. 

The  material  necessary  in  the  forecast  and  warning  service  has  been 
gathered  twice  daily  by  telegraph  and  cable  from  about  160  stations 
m  the  United  States,  19  in  Canada,  and  about  20  in  the  islands  of  the 
Atlantic  and  on  the  western  coast  of  Europe;  in  all,  about  200  reports 
have  been  received  in  the  morning  and  a  lesser  number  in  the  evening. 
Eight  forecast  centers  have  been  maintained,  one  each  in  Washington, 
D.  C. ;  Boston,  Mass. ;  New  Orleans,  I^a. ;  Louisville,  Ky. ;  Chicago,  111. ; 
Denver,  Colo. ;  Portland,  Oreg.,  and  San  Francisco,  Cal.  Although  no 
important  change  has  been  made  during  the  year,  either  in  the  char- 
acter of  the  available  material  or  in  the  manner  of  its  application  to 
the  problem  in  hand,  constant  effort  has  been  put  forth  to  improve 
the  forecast  service.  In  another  portion  of  this  report  reference  will 
be  made  to  the  work  accomplished  in  the  way  of  seeking  new  physical 
data,  both  solar  and  terrestrial,  in  the  hope  of  successfully  appl}  ing 
them  to  weather  forecasting. 

It  was  the  hope  of  leading  meteorologists  some  twenty  3  ears  ago 
that  a  studv  of  the  pressure  aistribution  over  the  globe,  especially  the 
shifting  or  great  air  masses  in  latitude  and  longitude,  would  yield 
valuable  results.     In  more  recent  years  the  subject  has  been  further 
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pursued  and  a  fairly  close  relation  has  been  established  between  the 
pressure  distribution  over  the  Atlantic  and  the  character  of  the  weather 
over  western  Europe.  In  this  country  studies  of  atmospheric  pressure 
distribution  in  the  United  States  in  its  relation  to  long-perioa  fluctua- 
tions in  temperature  and  rainfall  have  been  made  by  Garriott,  Fassig, 
Henry,  and  McAdie.  In  general,  however,  these  studies  did  not 
attempt  to  deal  with  the  relation  between  current  weather  conditions 
and  pressure  distribution  over  continental  and  oceanic  areas,  for  the 
reason  that  daily  barometric  readings  from  oceanic  areas  were  not 
available.  Cable  connection  with  the  Azores  was  effected  a  year  or  so 
since,  and,  within  the  ye^v  just  closed,  communication  with  Honolulu 
was  established.  Reports  from  these  stations,  including  Bermuda  and 
the  west  coast  of  Europe,  throw  considerable  light  upon  the  atmos- 
pheric movements  in  the  United  States,  and  the  study  of  these  move- 
ments in  the  light  thus  afforded  is  the  distinctive  work  of  the  year. 
The  result  has  been  suflSciently  encouraging  to  warrant  its  further 
prosecution  and  a  still  further  enlargement  of  the  field  of  view  by  the 
courtesy  of  foreign  meteorological  services. 

ENLARGEMENT  OF  THE   FIELD  OF  OBSERVATION. 

Already  correspondence  has  been  entered  into  with  the  director  of 
the  physical  observatory,  St.  Petersburg,  Russia,  with  a  view  to 
securing  daily  reports  from  Siberia,  the  seat  of  the  great  winter  area 
of  high  pressure  in  the  Northern  Hemisphere. 

The  Bureau  also  has  in  preparation  a  plan  of  organization  for  a 
service  in  Alaska  by  means  of  which  prompt  advices  may  be  received 
of  changes  in  the  Bering  Sea  area  of  low  pressure,  which  are  inti- 
mately associated  with  the  weather  of  the  United  States. 

The  extension  of  the  field  of  observation  over  the  adjacent  oceans  is 
not  yet  fully  developed.  The  essential  features  of  this  service  provide 
for  the  collection,  by  means  of  wireless  telegraphy,  of  simultaneous 
meteorological  observations  from  vessels  at  sea,  and  the  dispatch  of 
weather  forecasts  and  storm  warnings  to  all  vessels  within  the  zone 
of  conmiunication  that  are  equipped  with*" wireless  apparatus.  The 
details  of  the  plan  have  been  worked  out,  and  arrangements  have  been 
made  with  the  Marconi  Wireless  Telegraph  Company  of  America  and 
with  the  American  De  Forrest  Wireless  Telegraph  Company  to  trans- 
mit the  observations  from  the  vessels  to  the  Weather  Bureau  at  a 
stipulated  rate;  also  to  transmit  weather  forecasts  and  storm  warnings 
from  the  W'^j'^^^  m'  Bureau  to  vessels  at  sea  without  charge. 

^^Q  servl^.•      iis  placed  in  tentative  opemtion  aboard  the  vessels  of 

4,pr  .;..Qr     4nc  December  1,  1905,  the  first  dispatch  being  received 

ciiiiship  iVW  Yark^  Captain  Roberts,  Decemter  8,  the 

•    "^he  vessel  at  the  time  bemg  latitude  40°  N.,  longitude  60^ 

t.iwdt  600  miles  east  of  Sandy  Hook. 

^uently  the  ^'^     '^'  ""^s  extended  to  the  following-named  ves- 
•^er  lines,  *>■     .    -^^v^a  with  the  Marconi  apparatus,  viz: 

'  '  *   nan  T ^^f^^mHhips(rro.sserKu7ifur^t^lLaiserWUhelfn 

«'  ■  n^       .       ^foose,  Knmjy  '^'^  Wilhelm. 

'  le:  St^^»"«^  i       ^^^'^^y^  Blicecher^  Deuisch' 


I  V 


ri^'  r^^n^  Sluvfynia^  Ultonia^  UmwiOm 


1"»/7'1 
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White  Star  Line:  Steamships  Baltic^  Cedric^  Celtic^  Majestic^ 
ic. 

All  the  above-named  vessels,  including  the  steamships  N^ew  York^ 
laddphia^  St,  Pavl^  and  St.  Louis^  of  the  American  Line,  are  now 

iioorized  to  transmit  their  daily  Greenwich  mean  noon  observations 

( the  Bureau. 

The  privilege  has  also  been  extended  to  the  following  vessels 
3qaipped  with  the  De  Forrest  system: 

Panama  Railroad  and  Steamship  Line:  Steamships  Advance^  Alli- 
anca^  Colon ^  Finance^  Panama. 

Mallory  Line  (New  York  to  Galveston):  Steamships  Concho^  Denver^ 
&an.  Jacinto. 

The  service  and  code  have  also  been  adopted  by  the  U.  S.  Navy 
Department,  and  all  vessels  of  the  U.  S.  Navy  are  instructed  to 
transmit  the  daily  weather  dispatch  while  at  sea.  The  wireless  tele- 
gfraph  stations  controlled  by  the  Navy  Department  are  also  required 
to  receive  weather  messages  from  merchant  vessels  and  to  transmit 
'hem  to  the  Bureau,  likewise  to  dispatch  the  weather  forecasts  and 
torm  warnings  issued  by  the  Bureau  to  vessels  at  sea  demanding 
hem,  free  of  cost. 

The  service  in  connection  with  the  merchant  marine  is  not  yet  in  "good 
s'orking  order,  owing  to  its  novelty,  the  inexperience  of  both  observers 
nd  operators,  and  other  considerations  of  a  financial  character. 

EXTENSION   OF  STORM-WARNING   SERVICE. 

The  storm-warning  service  has  now  been  extended  to  include  all 
tireless  telegraph  stations  of  the  Navy  Department  along  the  coasts 
f  the  Atlantic,  the  Pacific,  and  the  Gulf  of  Mexico.  These  stations 
ecieive  storm-warning  messages  from  the  Weather  Bureau  and  trans- 
lit  them  to  light-ships  and  vessels  in  the  zone  of  communication  that 
re  equipped  with  wireless  apparatus.  A  similar  service  has  also  been 
laugurated  with  the  Marconi  company  by  means  of  which  its  stations 
ransmit  to  vessels  equipped  with  the  Marconi  apparatus  messages 
ontaining  storm  advices. 

Ten  additional  storm-warning  display  stations  have  been  furnished 
th  steel  towers  and  high-power  lanterns  for  night  displays.  One 
undred  and  seventy-two  display  stations  on  the  Lake,  Gulf,  and  sea 
oast^  of  the  United  States  are  now  provided  with  improved  apparatus 
[)r  the  better  display  of  storm  warnings.  No  station  of  any  import- 
nce  to  shipping  and  commercial  interests  remains  to  be  equipped, 
nd  this  important  work,  which  was  begun  in  1900,  is  now  practically 
amplete. 

STORMS  OF   THE   YEAR. 

The  most  important  and  only  severe  tropical  storm  of  the  year 
civanced  from  the  Caribbean  Sea,  south  of  San  Domingo,  northward 
ver  the  eastern  Bahamas,  and  thence  northeastward  over  the  Atlantic 
>cean  during  the  early  part  of  October,  1905.  On  the  11th,  when 
lis  storm  was  central  near  the  eastern  edge  of  the  banks  of  Newfound- 
ind,  the  steamship  La  Savote  reported  the  remarkable  barometer 
?ading  of  27.92  inches,  and  the  steamship  Campania  encountered  a 
isastrous  storm  wave.  Advices  to  West  Indian,  Atlantic,  and  Gulf 
Mwt  interests  regarding  the  storm  were  begun  with  its  first  appear- 
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ance  over  the  Caribbean  8ea  and  continued  daily  until  it  recurred  j 
northeastward  over  the  Atlantic  Ocean,  when  advices  to  Canadiain    ri- 1 
time  ports  were  begun  and  continued  until  the  center  passed  Bermi 
Lloyds,  London,  was  also  advised  that  a  severe  tropical  storm  y 
moving  from  Bermuda  northeastward  toward  the  trans- Atlantic  steam-  . 
ship  routes.  I 

In  the  autumn  of  1905  the  Lake  region  was  visited  by  several  stonnsof  h 
exceptional  severity,  in  connection  with  which  the  work  of  the  Weather 
Bureau  was  conspicuously  valuable.  Ample  and  timely  warnings  were 
issued  of  severe  cold  waves  and  damaging  frosts,  and,  in  the  Southern 
States  especiall}',  the  advices  were  of  great  value  to  gai^den  and  trucking 
interests. 

A  notable  advance  in  the  frost-warning  service  has  been  made  in 
the  crant)err3'  districts  of  Wisconsin,  Massachusetts,  and  New  Jersey, 
where  special  observations  of  air  and  soil  temperatures  are  being 
utilized  to  improve  the  accuracy  of  the  forecasts  during  the  growii^ 
season. 

RIVER  SERVICE. 

No  important  floods  occurred  during  the  year.  Action  has  been 
taken  to  extend  the  river  and  flood  service  in  California  and  South 
Carolina,  and  the  river  and  special  rainfall  stations  of  the  country  as  a 
whole  have  been  improved  as  the  needs  of  the  service  demand^  and 
the  fund  permitted. 

DISTRIBUTION   OF   FORECASTS  AND   SPECIAL  WARNINGS. 

First  and  foremost  in  the  effective  distribution  of  daily  weather 
for(»casts  and  special  warnings  are  the  daily  newspapers  and  the  vari- 
ous press  associations.  Closely  following  these  in  importance  is  the 
telephone,  not  only  in  rural  districts  but  also  in  the  great  centers  of 
population.  During  the  year  just  ended  over  half  a  million  telephones 
were  added  to  those  already  receiving  forecasts  and  warnings  through 
the  telephone  exchanges. 

Aside  from  the  distribution  through  the  press  associations,  the  daily 
newspapers,  and  the  telephone,  it  has  been  found  necessary  to  tele- 
gmph  forecasts  and  warnings  direct  to  a  number  of  places  in  the  dif- 
ferent States  and  Territories  at  the  expense  of  the  Bureau,  it  being 
imjMDssible  to  serve  the  interests  involved  through  the  press  associatioii& 
The  numl)er  of  addresses  in  the  United  States  to  which  forecasts  and 
special  warnings  are  sent  by  telegniph  is  2,150.  Si>ecial  warnings 
>nly  are  scMit  to  767  addresses,  and  emergency  warnings,  when  iMum. 
o  5,1^1)8  addresses.  Distribution  without  exfjense  to  the  Bureau  is 
niade  to  "  >  "iM  add   ^^-aes  by  mail   *:o  82,4:66  by  mail  through  the  rural 

^o-delivv.     -'•"^  V     '>  1,014,2^'     '>v  telephone,  to  2,145  by  railroad 

"gf»^ir»h  K-      -                        ^.  ^IJ.  ^\\          '•     ^i»H  frnir\  SCrvicC. 
-      —  •   *-  ""       •      -'*<•'  '-'no^     "^ICAL    STATIONS    IN    THE 

,     -  "^  ^v>iii|,.ott    -iiiiouc  mention  of  the  great 

ive  work  involved  in  the  operation  and 

•     ■iw_.,c*.  .u  J  -II    o.tice  in  the  city  of  Washington  and  187  first- 

r-*    ^^»f'  >np  ^'iQ  onfii  *nr-  noints,  the  latter  employing  in  all 
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>13  persons.  The  number  of  first-order  stations  ten  years  ago  was 
131.  The  increase  is  due  to  a  constantly  growing  demand  for  weather 
information  from  various  parts  of  the  country  hitherto  not  occupied 
by  a  reporting  station  of  the  Bureau.  Aside  from  the  stations  above 
Bamed,  the  Bureau  employs  nearly  900  persons  at  nominal  salaries  for 
the  following  purposes,  viz,  160  for  the  display  of  storm  warnings  along 
the  seacoasts  and  the  Great  Lakes;  340  persons  in  taking  observations 
of  river  stages  and  rainfall;  107  persons  m  taking  rainfall  observations 
on  the  headwaters  of  various  streams;  154  persons  in  taking  obser- 
vations of  the  weather  in  the  cotton-growing  States;  133  persons  in 
^king  observations  of  the  weather  in  the  corn  and  wheat  growing 
States;  in  all,  897  noncommissioned  employees,  all  of  whom,  however, 
ievote  probably  less  than  half  an  hour  daily  to  the  service  of  the 
Bureau. 

In  addition  to  the  above,  the  climatic  conditions  in  the  United  States 
[  its  outlying  possessions  are  being  recorded  at  about  3,700  points 

lown  as  cooperative   stations.     The  most   important  climatic  ele- 

Bnts,  viz,  temperature  and  precipitation,  are  observed  at  these 
stations  with  standard  instruments  and  the  geneml  weather  conditions 

e  carefully  noted  and  recorded.  The  total  number  of  points  within 
me  United  States,  at  which  observations  suitable  for  a  discussion  of 
the  climatic  conditions  of  the  country  are  taken,  is  therefore  about 
i,500. 

ESTABLISHMENT  OF   NEW   CLIMATIC   STATIONS  AT   HIGH   LEVELS. 

An  eflfort  was  made  during  the  year  to  establish,  through  the  coopera- 
tion of  the  Forest  Service  of  the  Department,  a  number  of  stations  on 
mountain  ranges,  with  a  view  of  determining  the  amount  of  precipi- 
tation and  the  temperature  conditions  at  high  levels.  Thus  far  the 
results  have  not  come  up  to  expectation. 

THE    DISTRIBUTION    OF  METEOROLOGICAI.  INFORMATION. 

The  immense  output  of  meteorological  information  that  comes  from 
the  various  stations  maintained  by  the  Bureau  is  exhibited  to  the  pub- 
lic in  various  ways.  The  daily  output  finds  its  way  to  the  public  mainly 
through  the  columns  of  the  newspapers  and  in  the  maps  and  bulle- 
tins issued  at  Washington  and  outlymg  stations.  The  aailv  issue  of 
maps  in  Washington  is  about  1,625  copies.  Outside  of  Washington 
there  are  105  stations,  which  issue  an  aggregate  of  25,000  maps  daily, 
making  a  yearly-  issue  of  over  8,000,000  copies. 

During  the  crop-growing  season  a  weekly  rfeura^  of  the  weather^ 
conditions  in  all  parts  of  the  country  is  printed  and  distributed  in  the 
*orm  of  State  and  National  weather  bulletins.  The  National  Weather 
Sulletin,  of  which  2,500  copies  were  issued  June  30,  1906,  contains  a 
statement  of  the  weather  conditions  over  the  entire  countr}";  while  the 
State  or  district  bulletins,  of  which  31,190  were  issued  at  i4:  centers 
)n  June  30, 190G,  give  a  resum^  of  the  weather  conditions  in  the  State 
)r  district  onlv. 

CHANGE    IN    NATIONAL   AND   STATE   BLLLETINS. 

During  the  year  all  matter  relating  to  crop  conditions  was  elimi- 
lated  from  the  weekly  and  monthly  weather  bulletins  issued  at  the 
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section  centers,  and  at  Washington,  D.  C,  in  order  that  more  empha- 
sis could  be  placed  upon  the  meteorological  conditions  prevailing  in  the 
various  States  and  Territories. 

PRINTED   REPORTS  OP  WEATHER  CONDITIONS. 

As  above  stated,  the  daily  weather  conditions  are  printed  in  some 
detail  on  the  daily  weather  maps,  but  inasmuch  as  the  supply  of  maps 
is  necessarily  limited  and  there  is  no  issue  on  Sundays  or  holidays, 
each  section  center,  of  which  there  are  44,  prints  a  monthly  summary 
of  weather  conditions,  including  a  statement  of  the  highest  and  the 
lowest  temperature  and  the  toSil  precipitation  for  each  day  of  the 
month,  so  that  the  important  climatic  features  in  all  paits  of  tbeooun- 
tr^'^  are  made  of  record  and  can  be  found  in  print. 

The  number  of  monthly  climatological  reports  printed  at  the  various 
section  centers  is  30,944,  being  an  average  of  about  700  copies  each 
per  month. 

MONTHLY   WEATHER   REVIEW. 

I 

In  the  same  category,  but  on  a  somewhat  larger  scale,  the  Weather 
Bureau  publishes  m  the  Monthl^^  Weather  Review  a  r^-sum^  of  the 
weather  in  the  United  States,  as  shown  by  the  reports  of  about  4,500 
stations.  This  publication  has  been  issued  regularly  under  the  editor- 
ship of  Professor  Abbe.  In  addition  to  the  climatological  tables  and 
charts,  it  contains  a  report  on  the  work  relating  to  forecasts  and  warn- 
ings, rivers  and  floods,  and  a  summary  of  the  weather  for  the  month. 
It  is  also  a  medium  of  communication  for  the  exchange  between  mem 
bers  of  the  service  of  views  and  experiences  in  Weather  Bureau  work. 
Distinguished  meteorologists  outside  of  the  service  have  freely  con- 
tributed to  its  columns,  so  that  it  has  become  recognized  as  an  impor- 
tant aid  to  the  officials  of  the  Bureau. 

METEOROLOGY   OF  THE  OCEANS. 

As  stated  in  my  last  report,  the  control  of  meteorological  work  on 
the  oceans  was  transferred  from  the  Navy  Department  to  the  Depart- 
ment of  Agriculture,   and  assigned  to  the  Weather  Bureau.    The 
function  of  the  Weather  Bureau   in  the  matter  of  meteorological 
observations  over  the  oceans  is  the  collection  of  information  respect- 
"ng  their  atmospheric  disturbances,  winds,  temperature,  densities,  ice 
conditions;  the  prevailing  weather  of  sailing  and  steamship  routes; 
■  lid  the  reduction  and  publication  of  this  information  in  such  form  as 
♦'^ll  prove  of  the  highest  value  to  commerce  and  navigation. 
'  \(y  -n "  A   r»ofion  in  question  is  obtained  entirely  through  a  system  of 
u_nit*.^     -         -i     )n  with  the  P  i   "^«>-i  on  the  part  of  the  navy  and 
.  Tcbpi       "t..  ..i^v/i  every  marit'-.  'onality  on  the  globe,  a  spe- 

aca'  'ornated  observer  abot.         u,v.ii  cooperating  vessel   being 

^de       . vi  u.  aons  from  the  mp^^^^        n^n^eh  the  Bureau  with  certain 
»..  1.       w£^    of  ^T--^;  the  BureuL  '"''nishing  the  master  of 

le  observe^'  '"'*••  ^;   A  ^ a  publications  as  may 

k      '^^n     ^  •  *■-    ^''mther  Bureau  interested  in 
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he  conduct  of  the  work  were  issued  early  in  the  year.     These  offices 
ire  at  present  as  follows: 

?ortland,  Me.  New  Orleans,  La.  Tarapa,  Fla. 

Boston,  Mass.  Galveston,  Tex.  Seattle,  Wash, 

^ew  York,  N.  Y.  Tacoma,  Wash.  Portland,  Oreg. 

Philadelphia,  Pa.  Wilmington,  N.  C.  San  Francisco,  Cal. 

Baltimore,  Md.  Charleston,  S.  C.  San  Diego,  Cal. 

Norfolk,  Va.  Jacksonville,  Fla.  Honolulu,  H.  I. 

Ptensacola,  Fla.  Savannah,  Ga. 

Mobile,  Ala.  Key  West,  Fla. 

The  number  of  weather  reports  received  during  the  year  was  8,160, 
and  their  geographical  distribution  covering  the  period  July,  1905,  to 
June,  •19(^,  inclusive,  was  as  follows:  North  Atlantic  Ocean,  6,555; 
South  Atlantic  Ocean,  441;  North  Pacific  Ocean,  1,030;  South  Pacific 
Ocean,  327;  Indian  Ocean,  110. 

MOUNT  WEATHER   RESEARCH   OBSERVATORY. 

The  meteorological  work  of  a  first  order  station  has  been  maintained 
hroughout  the  year,  and  telegraphic  reports  were  transmitted  to  the 
central  oflBce  in  Washington  daily  at  8  a.  m.  and  8  p.  m. 

Work  on  the  Physical  Laboratory  was  resumed  in  July  and  satis- 
factory progress  was  made  during  the  summer  and  fall  of  1905.  The 
)uilding  will  probably  be  completed  early  in  1907. 

In  the  preparation  for  kite  and  balloon  work  a  number  of  important 
nstruments  have  been  installed  and  made  ready  for  systematic  work. 
Vraong  these  may  be  mentioned:  (1)  The  electrolyzer,  for  the  manu- 
acture  of  the  hydrogen  gas  employed  in  the  kite  balloon  and  the  small 
•ubber  balloons;  (2)  the  apparatus  for  the  manufacture  of  liquid  air, 
employed  in  testing  thermometers  at  very  low  temperatures;  (3)  the 
ipparatus  used  in  testing  the  barometers,  thermometers,  and  meteoro- 
graphs employed  in  connection  with  the  kites  and  balloons.  A  medium- 
»ized  power  kite  reel  was  installed  in  the  revolving  kite  house  early 
n  the  year,  and  experimental  kiteflying  was  begun  in  September  of 
[905.  During  the  year  the  stock  of  meteorographs,  of  kites,  and  of 
dte  wire  was  materially  increased;  the  instrumental  equipment  now 
ncludes  eight  different  styles  of  kite — balloon  meteorographs,  com- 
prising English,  German,  and  French  designs,  in  addition  to  the  Mar- 
nn  type  heretofore  used  in  the  kite  work  of  the  Bureau,  and  the  new 
Fergusson  pattern  used  at  the  Blue  Hill  Observatory. 

In  April,  1906,  systematic  cooperation  was  begun  in  connection 
Bvith  the  work  of  the  International  Commission  of  Aerial  Research  by 
Sying  kites  on  prearranged  term  days,  and  this  work  is  being  regu- 
arly  maintained. 

The  interior  finishings  of  the  magnetic  observatory  buildings,  the 
erection  of  the  piers,  and  the  installation  of  the  magnetic  instruments 
wrere  completed  during  the  year. 

The  instruments  for  absolute  observations,  except  the  declinometer 
ind  some  auxiliary  apparatus,  were  received  and  set  up  before  Janu- 
iry  1,  1906.  The  remaining  absolute  instruments  were  received  and 
3ut  in  place  by  the  end  of  May,  and  routine  observations  were  estab- 
ished  at  the  end  of  the  fiscal  year. 

The  Eschenhagen  magnetographs  were  set  up  in  the  basement  of 
:he  absolute  observatory  in  December,  1905,  and  have  given  a  satis- 
'actory  record  of  the  magnetic  elements  since  that  time.    The  Wild 
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magnetographs  were  received  and  installed  by  the  first  of  June,  and 
were  being  adjusted  at  the  close  of  the  fiscal  year. 

A  gas  plant  for  heating  and  illuminating  the  magnetic  observatories 
was  put  in  during  the  winter  and  has  given  satisfactory  service  since 
then. 

Plans  were  prepared  for  an  additional  office  and  dwelling  for  the 
director  of  upper-air  research,  and  work  on  this  building  was  began 
July  1,  1906. 

SOLAR  RADIATION. 

From  May  1  to  November  27, 1905,  Mr.  H.  H.  Kimball  was  detailed 
for  duty  at  the  Astroph^-sical  Observatory  of  the  Smithsonian  Insti- 
tution. Here,  through  the  courtesy  of  the  late  Prof.  S.  P.  Langley, 
in  addition  to  maintaining  solar-raaiation  observations  with  the  Anjf- 
strom  pyrheliometer,  and  measurements  of  the  maximum  polarization 
of  skylight  with  the  Pickering  polarimeter,  comparisons  were  made 
between  this  pyrheliometer  and  the  actinometers  in  use  at  the  obser- 
vatory, and  valuable  experience  was  obtained  in  the  use  of  the 
bolometer  and  in  the  reduction  of  actinometric  and  bolometric  obser- 
vations. As  a  result  of  this  experience  the  system  under  which  solar- 
radiation  observations  have  been  maintained  since  April,  1903,  has 
been  materially  modified. 

SPANISH-ALGERIAN   ECLIPSE   EXPEDITION. 

In  compliance  with  the'  request  of  Rear-Admiral  C.  M.  Chester, 
U.  S.  Navy,  Superintendent  of  the  Naval  Observatory,  for  the 
Weather  Bureau  to  cooperate  in  the  expedition  to  observe  the  total 
eclipse  of  the  sun,  August  80,  1905,  the  meteorological  work  of  the 
expedition  was  assigned  to  Prof.  Frank  H.  Bigelow,  with  Dr.  Stanislav 
Hanzlik  as  his  principal  assistant.  Other  assistants  were  appointed  by 
Roar- Admiral  Chester  from  the  naval  officers  or  men,  and  three  primary 
stations  were  exiuipped  and  operated,  viz,  at  Daroca  and  Porto  Coeli, 
in  Spain,  and  Guelma,  in  Algeria.  Secondar}^  stations  were  established 
at  Castellon,  Tortosa,  Zaragoza,  and  Guadalajara,  in  Spain,  and  at 
Bona,  in  Algeria.  The  Spanish  officials  extended  every  possible  cour- 
tesy in  facilitating  the  operations  of  the  expedition.  An  extensive 
series  of  observations  was  secured  during  August,  1905,  including  the 
usual  meteorological  elements,  the  coefficient  of  dissipation,  the  ioni- 
zation contents,  and  the  potential  gradient  of  the  atmospheric  electric- 
*t3%  the  solar  radiation  and  the  polarization. 

On  the  voyage  between  Hampton  Roads  and  Gibraltar  several  kite 
ascensions  were  made  over  the  ocean,  and  numerous  electrical  and 
polarization  observations  were  secured. 

A  report  of  the  results  of  the  meterological  work  of  the  expedition 

li.^    ^c^r      -  .opqrof    ly  Profo<«^-  Bir'^l'^'^  and,  transmitted  to  the  Navy 

'-paif  M      ,..Hu»«f         ' '^^v     ,        >T— t  of  the  astronomical 
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'•luAj  cL  iii._.  ,c  ix  I  collection  of  standard  works 

tv^junical  books  on  meteorology  and  allied  sciences 

xvhev  Bureau  officials  in  Washington  and  elsewhere; 

.  nr'^^erve  r**''""^'^'!  climatological  data  from  all  parts 

vhi      Ti«nT    ,_.  -.^1  reference  books  are  of  necessity 
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i      ed  in  other  government  libraries,  this  is  not  the  case  with 

ct  to  purely  meteorological  and  climatological  works.     Even 

ijibrary  of  Congress  refers  readers  to  the  Weather  Bureau  library 

1  extensive  research  along  these  lines  is  to  be  made. 

iuthough   many   important  books  and  publications  can   only   be 

ained  by  purchase,  by  far  the  greater  number  are   received   in 

e  for  Weather  Bureau  publications,  or  as  gifts  from  authors 

puulishers.     During  the  last  year  416  were  obtained  by  gift  and 

ige,  while  only  116  were  purchased. 

ine  work  of  extending  the  exchange  system  so  as  to  include  as 

sarly  as  possible  all  climatological  data  published  throughout  the  world 

now  being  systematical!}'  carried  on.     This  literature  will  in  time 

fully  catalogued  and  made  accessible  to  students.     For  the  pres- 

II  special  attention   is  being  paid  to  those  regions  of  the  world 

hich  have  been  least  explored  by  meteorologists,  and  for  which, 

•efore,  such  meteorological  data  as  exist  are  in  the  greatest  neea 

oeing  collected  and  preserved.     This  climatological  work  is  the 

nal  6eld  of  Mr.  Talman,  assistant  librarian,  who  utilizes  the  rich 

•urces  of  the  library  in  preparing  a  monthly  international  review 

:  climatology  for  the  Monthly  Weather  Review.     Such  work  is 

rtaken  primarily  in  response  to  the  demands  constantly  made 

[X)n  our  library  for  information  regarding  meteorology  of  foreign 

ds,  but  it  is  also  in  accord  with  the  spirit  of  international  investi- 

iiion  which  now  prevails  generally  among  progressive  meteorologists. 

Lists  of  the  more  important  books  added  to  the  library,  and  of 

aportant  papers  relating  to  meteorology  that  have  appeared  in  cur- 

jnt  periodicals,  have  been  prepared  for  publication  m  each  number 

!  the  Monthly  Weather  Review. 

METEOROLOGICAL   RECORDS. 

The  Division  of  Meteorological  Records  and  the  Barometry  Section 

ivp  been  united  during  the  year  and  placed,  in  charge  of  Prof.  Frank 

[.         »low.     The  care  of  the  manuscript  records  of  the  meteorological 

ri*citions  made  throughout  the  service,  the  checking  of  the  com- 

lations,  the  preparation  of  the  tabular  data  for  the  Monthly'  Weather 

eview  and  the  annual  report,  and  the  supplying  of  the  public  with 

iformation,  including  the  Federal  Departments  and  Bureaus,  State, 

3unty,  and  city  oflScials,  civil  engineers,  and  many  individuals,  are  in 

barge  of  this  division.     The  discussion  of  the  records  and  the  com- 

iling  of  data  for  scientific  purposes,  especially  the  relations  of  solar 

rsics  to  meteorology,  are  carried  on  as  far  as  practicable.     Special 

?ntion  is  given  at  present  to  the  temperature  data,  and  tables  of 

^tion  normals  based  upon  thirty-three  years  of  observations  reduced 

)a  homogeneous  system,  together  with  the  annual  and  monthly  vari- 

ions,  are  being  prepared.     At  the  same  time,  similar  data  for  the 

ipor  pressure  are  being  computed.     These  works,  when  finished, 

gether  with  the  barometry  ot  the  United  States  already  published, 

ill  constitute  a  fundamental  system  of  data  upon  which  scientific 

Lidies  of  the  variable  climatic  conditions  may  properly  be  based. 

THE   TEACHING   OF  METEOROLOGY. 

The  oflScials  of  the  Weather  Bureau  have  had  their  attention  forci- 
y  drawn  to  the  teaching  of  meteorology  by  the  increased  recogni- 
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tion  of  that  science  as  a  branch  of  study  appropriate  to  high  schools,  I 
normal  schools,  colleges,  and  universities.  In  answer  to  circular  let- 
tei*s  sent  out  by  Professor  Abbe  it  would  appear  that  elementaij 
climatolog3%  considered  as  a  part  of  geography,  is  taught  in  about 
1,000  graded  schools.  Elementary  climatology  and  meteorologv  are 
taught  in  connection  with  geology  in  about  Y,000  hiffh  schools,  or 
seven-eighths  of  the  whole  number  that  are  catalogpued  by  the  Bureau 
of  Education. 

Specific  courses  in  meteorology  or  climatolc^y  are  given  in  about 
140  out  of  177  public  normal  schools,  although  in  some  of  these  the 
subject  is  taught  in  connection  with  physical  geography.     Out  of  311 
colleges  and  universities  from  which  direct  replies  have  been  received, 
50  state  that  they  have  specific  courses  in  meteorology,  133  teach  this 
in  connection  with  some  other  subject,  and  119  pay  no  attention  to  it 
The  corresponding  percentages  are  19,  43,  and  38,  and  probably  the 
replies  from  other  colleges  will  not  alter  these  ratios  very  much.    Inj 
fully  one-half  of  these  institutions,  from  the  lower  schools  to  the  higher! 
universities,  some  form  of  laboratory  method  is  pursued— that  w  to 
say,  students  are  required  to  make  personal  observations,  experiments, 
and  deductions.     They  study  the  dailj'^  weather  map  and  develop  hab- 
its of  individual  thought.     In  a  matter  so  complex  as  the  weather,  no 
text-books  can  replace  the  daily  map,  personal  observations,  and  inde- 
pendent study. 

In  addition  to  the  popular  work  of  the  high  schools  and  colleges, » 
higher  class  of  work  has  been  carried  out  by  the  scientific  schools  and 
universities.  This  special  technical  instruction  is  divided  into  two 
parts — that  which  is  done  by  the  scientific  faculty  as  such  and  that 
which  is  clone  by  Weather  Bureau  officials  temporarily  appointed  as 
instructors,  who  sometimes  do  this  educational  work  without  extra 
compensation  from  the  colleges.  There  are  19  of  the  latter  and  about 
50  of  the  former. 

Effort  is  being  made  to  correlate  and  reduce  to  a  uniform  system  the 
standard  of  instruction  to  be  given  at  these  institutions,  so  that,  at 
least  in  some  ciises,  these  scientific;  schools  may  prepare  men  for  the 
highest  work  that  is  required  of  a  Weather  Bureau  official. 

INSTRUMENTAL    EQUIPMENT. 

Systematic  efforts  were  continued  during  the  year  to  bring  as  many 
as  possible  of  the  long-established  telegraphic-reporting  stations  up  to 
the  uniform  standard  of  equipment  as  now  furnisned  new  stations,  and 
the  instrumental  outfits  at  Grand  Haven,  Mich.;  Mobile,  Ala.;  Bed 
Bluff,  Cal.;  North  Platte,  Nebr.;  Baker  City,  Oreg.;  WinnemutK* 
Nev.,  and  Abilene,  Tex.,  were  completed.  It  is  hoped  to  finish  this 
work  during  the  next  fiscal  year,  as  there  still  remain  in  the  service 
only  a  few  stations  where  the  improved  automatic  self-recording 
instruments  are  required  for  climatological  or  local  interests. 

New  stations  at  Anniston,  Ala.;  Thomasville,  Ga.;  Del  Rio,  Tex.; 
lola,  Kans.;  Bentonville,  Ark.;  Burlington,  Vt.;  Tonopah,  Nev., and 
Canton,  N.  Y.,  were  completely  ecjuipped  with  new  instruments,  and 
a  duplicate  equipment  was  sent  to  San  Jose  and  San  Francisco,  Cal., 
the  equipments  for  the  two  last-named  stations  being  required  on 
account  of  the  total  destruction  of  the  instruments  formerly  in 
there  by  the  disastrous  earthquake  and  fire  of  April  18,  1906.    1 
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>  stations  were  completely  wiped  out  of  existence  in  a  few  hours, 
olv'ing  the  loss  of  several  thousand  dollars'  worth  of  instruments 
nd  apparatus,  to  say  nothing  of  valuable  records  and  data  that  neither 
e  nor  money  can  replace. 

INVESTIGATION   OF   FROST  CONDITIONS   IN   CRANBERRY  REGIONS. 

Prof.  Henry  J.  Cox,  in  charge  of  the  north-central  forecast  district, 
rith  headquarters  at  Chicago,  was  authorized  to  take  up  a  carefullv 

idied  project  of  work  in  the  cranberry  marshes  of  Wisconsin,  with 

view  to  obtaining  more  precise  and  detailed  information  concerning 

be  meteorological  and  soil  conditions  in  that  section  which  shortly 

recede,  accompany,  and  follow  frosts  than  is  obtainable  from  the 

rdinary   Weather  Bureau   observations   made  at  relatively  widely 

xirated  stations.  The  definite  object  in  view  is  to  establish  a 
[?ientitic  basis  for  more  accurate  frost  prediction  for  those  sections 
f  the  country  devoted  to  this  special  inaustr3\ 

The  equipment  of  instruments  comprized  soil  thermometers  and 
bermograpns,  Assmann's  aspiration  psychrometers,  and  ordinary 
bermographs  for  recording  air  temperatures,  together  with  other 

indard  instruments  of  the  usual  types.  Owing  to  delays  in  the 
eliverv  of  the  important  instruments  purchased  in  riuropean  markets, 
bservations  of  the  late  spring  frosts  could  not  be  made,  and  on  this 
ecount  the  work  will  no  doubt  require  to  be  extended  longer  than 
ras  originally  contemplated. 

RIVER-STAGE   INDICATOR. 

The  vast  importance  which  attaches,  in  flood  seasons,  to  the  stages 
»f  large  navigable  rivers  makes  an  instrument  that  will  indicate  at 
.11  times,  in  the  local  oflScesof  the  Weather  Bureau  at  stations  situated 
•n  these  rivers,  the  exact  stage  of  the  water  a  practical  necessity, 
leretofore  devices  of  this  character  have  been  debarred,  not  only 
KH-ause  of  the  considerable  expense  involved  in  their  installation,  but 
Ivso  because  a  suitable  form  of  appamtus  at  reasonable  cost  was  not 
n  the  market.  During  the  past  year,  however,  a  form  of  instrument 
cveloped  by  the  oflicial  in  charge  of  the  instrument  division  was  per- 
ected  and  promises  to  prove  very  satisfactory.  One  was  installed  at 
'ortland,  Oreg.,  and  recently  steps  have  been  taken  to  place  a  similar 
istrument  at  Pittsburg,  Pa. 

By  the  aid  of  this  instrument  the  oflBcial  needs  only  to  look  at  the 
ial  indicator  on  the  wall  of  his  oflBce,  from  which  the  stage  of  the 
iver  at  that  station  is  quite  easily  read.  The  instrument  also  indi- 
ites  whether  the  river  is  rising  or  falling. 

EARTHQUAKES  AND   THE    REI^ATIGNS   OF  THE   WEATHER  BUREAU  TO 

THEIR   REGISTRATION. 

Attention  has  been  drawn  to  the  scientific  observation  of  earth- 
cakes  bv  the  calamity  that  befell  San  Fmncisco  on  the  18th  of  April 
st,  and  it  seems  proper  at  this  point  to  recall  briefly  the  part  taken 
V  tho  Weather  Bureau  in  this  direction.  As  early  as  1886,  shortly 
-ter  tlie  great  Charleston  earthquake,  a  simple  form  of  instrument 
as  installed  at  Washington.  1).  C.  This  instrument  was  able  to  show, 
v  the  stopping  of  a  clock,  onl}^  the  time  of  beginning  of  certain  slight 

H.  Doc.  6,  5^2 8 
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disturbances.  At  that  early  date  accurate  seismographs  were  not  in 
existence  except,  perhaps,  a  few  imperfect  forms  developed  h\'  Ewing, 
Gray,  and  Milne  in  Japan.  The  removal  in  1888-89  of  the  offices  of  the 
meteorological  service  to  its  present  location  resulted  in  an  interruption 
of  the  seismic  observations.  A  better  instrument,  but  still  of  verv 
simple  form,  was  installed  in  1893,  and  for  many  years  was  practicallv 
the  only  instrument  for  the  purpose  in  the  United  States  that  was 
diligently  maintained  in  continuous  action.  In  the  meantime,  however, 
far  more  delicate  and  complete  instruments  had  been  developed  in  | 
Japan  and  elsewhere,  and  one  of  the  best  modern  types,  making  a  com- 
plete record  of  the  horizontal  motion  of  the  ground,  was  installed  at 
the  Weather  Bureau  in  February,  1903. 

A  number  of  distant  earthquakes  were  recorded  on  this  instrument, 
which  only  shortly  before  the  San  Fi-ancisco  disturbance  was  rein- 
stalled in  a  much  improved  fashion.  The  great  earthquake  was  admir- 
ably recorded  at  the  Weather  Bureau,  the  motion  of  the  pen  being  so 
violent  as  to  l)e  carried  off  the  sheet  for  a  portion  of  the  tmie,  causing 
a  loss  of  record  for  about  three  minutes,  after  which,  as  the  violeme 
of  the  motion  subsided,  the  pen  resumed  its  record.  Notwithstanding 
this,  however,  no  one  could  feel  the  motion  in  Washington;  but  we  tJce 
from  this  how  very  sensitive  to  earth  vibrations  these  mstruments  are. 
No  other  instruments  of  this  character  are  maintained  by  the  Weather 
Bureau  at  the  present  time,  and  it  seems  proper  at  this  place  to  eall 
attention,  very  briefly,  to  certain  important  considerations  bearing 
uj)on  the  question  of  seismic  observations. 

It  is  now  well  known  that  the  whole  crust  of  the  earth  is  very  fre- 
quently shaken  by  earth^iuakes,  and  that  several  thousand  disturl)- 
ances,  great  and  small,  occur  every  year.  A  complex  and  diflSouIt 
geophysical  problem  is  presented  in  these  phenomena,  which  are  now 
just  beginning  to  be  observed  and  studied  in  a  systematic  manner. 

After  several  preliminary  conferences  an  international  bureau  of 
seismology  was  finally  established  within  the  current  year,  which  has 
been  joined  by  nearly  all  the  principal  civilized  nations  of  the  world. 
The  part  to  be  taken  by  the  United  States  Government  in  this  impor- 
tant seismological  work  is  at  present  entirely  unorganized  ana  ill 
detined,  but  I  desire  at  this  time  to  point  out  that  the  Weather  Burt^u 
is  prepared  and  (jualified  to  contribute  to  this  work  in  an  effective 
manner  with  but  little  additional  expense.  It  has  numerous  stations 
widely  distributed  and  manned  by  specially  trained  and  skillful  observ- 
ers. It  also  employs  means  for  collecting  and  distributing  informa- 
tion that  can  hardly  be  sur])assed.  These  circumstances  render  it 
proper,     *li''^k.  for  the  Weather  Bureau  to  undertake  the  systematic 

r'lsti"'  -f  earthquakes  by  means  of  instruments  of  the  highest 

pc   ^  ■■all  number  of  its  stations.     A  considerable  number  of 

•i:'^"^'  '^  necessarv  for  the  general  international  work;  ten  or 

'+    VI  /i(^*^'»bly  answer   every  requirement.     Places  at  which 

^ '>oti,.  -^Mr       >iiilrrings  bn'  *  bccu  crectcc^  will  afford  favorable 

lit  .  -ill*'*^'  '        ''     ■'^^<ir"»(r*'*ipVi.-. 

■  jK,iiif  iK..  .         ■tv.  > i   Weather  Bureau  telephone 

(  cab.^-  '  th(    -  •       oi          as  made  on  September  12,  1905, 

■       -lyini  X  sn-   •  ■■       -r  V,  irom  Charlevoix,  Mich.,  to  St. 

^"'  --Qnr     VI  .i*ofnnr.(  -^f  33^  mllcs.     A  Connecting 
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id  line  2  miles  long  was  built  during  June,  1906,  from  St.  James 
Church  Hill,  on  the  same  island.  Aside  from  its  main  object — 
3  transmission  of  storm-warning  messages  to  the  displaymen  at  St 
mes  and  Church  Hill — the  cable  connection  with  the  mainland  is  of 

little  importance  to  the  business  interests  of  Beaver  Island. 
The  telephone  line  from  Grand  Marais  to  Vermilion,  Mich.,  was 
tended  to  Whitetish  Point,  a  distance  of  10  miles.  The  entire  sec- 
m  is  jointly  owned  and  operated  by  the  Weather  Bureau  and  the 
fe-Saving  Service,  and  affords  the  sole  communication  for  a  chain 
storm-warning  and  life-saving  stations  on  eastern  Lake  Superior. 
The  other  sections  of  the  Weather  Bureau  telegraph  and  telephone 
les  on  the  lake  and  sea  coasts  were  maintained  in  efficient  working 
der,  excepting  only  the  line  from  San  Francisco  to  Point  Reyes  Light, 

.,  which  was  partly  destroyed  by  the  great  earthquake  of  April  18, 

The  receipts  from  private  messages  transmitted  over  Weather  Bureau 
les  amounted  to  $8,036.84.  In  addition,  $2,101.92  was  collected  for 
nnecting  commercial  lines. 

REPORTS  OP   PASSING   VESSELS. 

A  total  of  26,818  vessels  of  all  rigs  was  reported  from  the  several 
eather  Bureau  stations  on  the  Atlantic,  the  Pacific,  and  the  Gulf 
asts  direct  to  the  owners,  agents,  and  maritime  associations  concerned. 
)ecial  reports  of  shipwrecKs  and  other  marine  casualties  were  made 
len  opportunity  offered. 

EXAMINATION   AND  PROMOTION. 

Exaitiinations  serve  two  useful  purposes:  (1)  They  stimulate  sys- 
iiatic  study  on  the  part  of  the  younger  men;  (2)  and  they  afford  an 
lex  to  educational  attainments  that  is  of  assistance  in  selecting  men 
r  promotion. 

In  order  that  they  may  serve  as  a  mental  stimulus,  they  must  be  of 
:!h  character  that  they  can  be  passed  by  a  majority  of  those  who  under- 
we  them,  since  repeated  failures  area  discouragement.  On  the  other 
nd,  in  order  that  they  may  be  useful  in  selecting  men  for  promotion 
important  positions,  they  must  be  of  such  character  that  they  will 
arly  indicate  the  ability  of  the  peison  examined.  It  is  to  the  inter- 
:  of  all  concerned  that  an  examination  should  call  attention  to  defi- 
•ncies  in  education  where  such  exist,  since  by  determined  effort  such 
ficiencies  can  in  almost  everv  case  be  overcome. 
It  having  become  evident  that  examinations  heretofore  given  in 
iglish  grammar  were  tests  of  technical  knowledge  of  the  construc- 
m  of  the  lan^'ua<re  rather  than  al)ility  to  use  it  correct!}',  the  super- 
dng  examiner  was  instructed  to  include  in  this  examination,  inaddi- 
m  to  exercises  in  false  svntax,  an  essav  of  not  less  than  500  words, 
d  also  to  nnrk  the  grammatical  construction  of  the  answers  to  the 
estions  in  elementary  meteorology.  The  essay's  thus  far  graded 
iicate  a  very  general  defect  in  the  style  of  a  majority  of  the  persons 
arained,  in  the  following  respects:  (1)  The  frequent  repetition  of 
)rds;  (2)  the  use  of  unnecessary  words  and  phrases;  (3)  faulty 
rangement  of  the  parts  of  a  sentence,  so  that  in  some  cases  the 
waning  conveyed  is  directly  opposite  to  that  which  was  intended; 
I  bad  punctuation,  long  paragraphs,  containing  several  independent 
3as,  sometimes   being   written  as  a  single  sentence.     In  general, 
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faulty  construction  and  bad  style  are  more  common  than  glaria^ 
gr&mmatical  errors.  Emphasis  Jn  laid  upon  these  facts  because  it  is 
necessary  for  assistant  observers  to  write  good  English  before  the; 
are  fit  lo  take  change  of  stations  and  prepare  reportj^  for  publication. 
The  following  table  gives  the  number  of  examination  papers  marked 
during  the  year; 


Nu^^o-e^jl^ee. 

Subject. 

.   190.i. 

1906. 

Tout. 

Paned.   hlM. 

June. 

Sept. 

Deo. 

Mm. 

June. 

SI 

18 

S3 

3D 

24 

as 

»    .. 

1 : 

M 

246 

uOnG  Ilirown  oui  because  of  dlshonesly  In  eonnectlou  vKh  the  examlDation. 
OB8ERVATOBV    BUILDINGS. 

The  Weather  Bureau  buildings  referred  to  in  my  last  report  as  beio? 
in  course  of  construction  at  Bentonville,  Ark,,  Burlington,  Vt,  KortH 
Platte,  Nebr.,  Oklahoma,  Okla.,  Springfield,  111.,  and  a  physical  labo- 
ratory at  Mount  Weather,  Va.,  have  been  completed  and  are  now 
occupied,  with  the  exception  of  the  last,  which  will  probably  be  com- 
pleted l>efore  July  1,  1907. 

The  following  is  a  complete  list  of  the  buildings  owned  by  tie 
Weather  Bureau,  with  the  cost  of  the  land  and  buildings  in  each  case: 

BuHdmg)  ovmed  by  ike  Weather  Bureau. 


!,,«,„.. 

Value  ot 

Valne  ot 

lut. 

AmHrtllo  Tex 

H.  !£«.(» 

«,S03.1» 

t7.7fi«.» 

Atlanli.- Ctty.  N.  J , 

,',•<.«, 

HurJiupton,  Vt 

.E. 

8.000.09 

...ulh,  Ml-                                                                   

-pller,  FL 

ley  Wort.  -  , 

,a«, 

e.oM.gft 

,lflb'- 

"1 

'•—-~*-      ■<- 

3, 908. 00 

t 
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Buildings  owned  by  the  Weather  Bureau — Continued. 


Location. 


insett  Pier,  R.  I. 
[ead.  Wash    .... 

'latte,  Nebr 

cna.  Okla 

Ill 

*?yes  Light,  Cal . 

liscent.  Wash 

ey,  Fla 

:e.  Marie, Mich., 
u^t  Farallon,  Cal 

ield.IU 

I  Inland,  Wash  . . 

jfton.  D.  C 

?lone  Park,  Wyo 
Ariz 

otal 


Value  of 

Valae  of 

Total 

lot. 

buildings. 

value. 

$4,100.00 

$8,000.00 

112,100.00 

(«) 

4,000.00 

4,000.00 

frl.OO 

8,818.60 

8,818.60 

10.886.35 

10.8t^6.35 

7,915.00 

7,969.00 

(«) 

8,000.00 

3.000.00 

82.00 

1,000.00 

1.082.00 

(«) 

5,593.00 

5,593.00 

(" 

8,000.00 

3,000.00 

r 

5,21L22 

6,2n.22 

(« 

10,602.70 

10,602.70 

(«) 

5,000.00 

5,000.00 

25,000.00 

150,000.00 

175,000.00 

(a) 

11,600.00 

11,500.00 

1,500.00 

1,600.00 

48,24L90 

398,649.17 

441,fa9L07 

a  Government  reservation. 
6  Old  building  bought. 


c  Donated  by  Epworth  University. 


has  been  found  not  only  economical  to  the  Government  but 
itageous  to  the  prompt  and  efficient  administration  of  the  Weather 
ice,  at  many  places,  to  rent  small  buildings  which  provide  office 
s  and  living  quarters  for  the  observer.  These  buildings  are 
ly  cottages,  ana  only  those  having  grounds  large  enough  to  insure 
isfactory  exposure  for  meteorological  instruments  are  selected. 
Q  the  observer  lives  in  the  same  building  in  which  the  automatic 
iiments  are  installed  it  insures  their  having  constant  attention, 
ihe  public  can  obtain  at  any  time  forecasts  and  information  in 
'd  to  storms,  cold  waves,  etc.  The  following  list  shows  the  places 
dch  such  buildings  are  rented  by  the  Weather  Bureau,  the  annual 
paid,  and  the  items  included  in  the  lease.  In  nearly  every  instance 
mount  of  rent  paid  is  less  than  would  be  that  of  office  rooms  in 
less  blocks.  This  plan  results  in  further  economy  to  the  Govern- 
,  because  the  salaiy  paid  to  an  official  who  is  provided  with  living 
ers  is  less  than  would  be  given  him  if  such  quarters  were  not 
shed. 

Rented  buildings  occupied  wholly  by  the  Weather  Bureau. 


station. 


I  Annual 
I     rent. 


,Mich 

>n,  Ala 

I  City,  Iowa 

t,  Tex 

:o.  Colo 

allam.  Wash 

ff.  Ariz 

.  Mont 

ndenee,  Cal 

•1.  Mont 

»n.  Idaho 

».  N.C 

•ad.  Minn 

Tamalpais.  Cal 

Aash 

rg.Oreg 

1.  N.  Mex 

■'e.  N.  Mex 

Xomingo,  West  Indies 

sville.Ga 

h.  Nev 

rVash 

m.  N.  Dak 

nueca,  Nev 

ins. 


00 
00 
00 
00 


1650.00 
475.00 
420. 
444. 

440. 
120. 
300.00 
504.00 
432.00 
Si'iO.OO 
MO.  00 
144.00 
600.00 
420.00 
144.00 
550.00 
720.00 
360.00 
480.00 
420.00 
1,200.00 
100.00 
450.00 
360.00 
468.00 


Other  items  included. 


Heat,  light,  water. 

Do. 

Do. 
Heat,  cleaner,  light,  water. 
Water. 

Heat,  water. 
Heal,  light,  water. 


Do. 

Do. 
Water. 

Heat,  light,  water. 
Heat,  cleaner,  light 


Heat,  cleaner,  light,  water. 
Heat,  light,  water. 
Do. 
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Stations  at  which  observers^  quarters  are  furnished  by  the  Government  separate  from  ofica. 


Annual  rent 
Station. 


Bridgetown,  Barbados 1240.00         1240, on 

Honolulu,  H.I 480.00  540.00 

During  the  fiscal  year  beginning  July  1, 1906,  observatory  buildings 
will  be  constructed  at  Anniston,  Ala.;  Birmingham,  Ala.;  Charles 
City,  Iowa;  lola,  Kans.;  Mount  Weather,  Va.,  cottage  and  office 
building;  Mount  Weather,  Va.,  physical  laboratory  building;"  Sandy 
Hook,  N.  J.;  Sheridan,  Wyo. 

It  is  not  practicable,  however,  to  state  the  cost  of  the  grounds  and 
buildings  at  these  places,  because,  in  most  instances,  the  purchase  of 
the  ground  has  not  been  consummated  and  the  building  contracts  have 
not  been  let. 

CHANGES  IN  THE  FORCE  OF  THE  BUREAU. 

CLASSIFIED   SERVICE. 

Appointments. — One  hundred  and  thirteen  permanent  appointments 
were  made  during  the  fiscal  year — by  certification  for  probationary 
period,  100  (of  which  number  49  were  assistant  observer,  at  $720  per 
annum),  at  $360  to  $1,250  per  annum;  by  transfer  from  other  bureaus, 
4,  at  $1,200  to  $2,000;  by  reinstatement,  8,  at  $360  to  $1,000,  and  by 
Executive  order,  1,  at  $3,000  per  annum. 

Temporary  and  emergency  appointments. — ^There  were  37  tem- 
porary appointments  for  periods  of  less  than  ninety  days,  at  $360  to 
$1,000,  mostly  station  messenger  bovs,  at  $360,  whose  appointments 
were  made  pending  the  action  of  tlie  Civil  Service  Commission  to 
secure  eligibles^,  and  8  emergency  appointments,  for  one  to  thirty  day 
periods,  at  $450  to  $1,000. 

All  temporary"  and  emergency  appointments  were  made  under  the 
authority  of  the  Civil  Service  Commission. 

The  total  number  of  appointments  of  all  kinds  made  during  the  year 
was  158. 

Promotions. — One  hundred  and  eighty-three  promotions  were  made 
by  advancement  to  the  next  higher  gmde. 

Reductions. — Necessitated  by  the  public  needs  or  due  to  change  of 

station  assignment  requested  by  employee,  15;  because  of  decreased 

efficiency,  5;  to  eliminate  the  $1,500  and  $1,300  grades,  22;  for  neglect 

of  duty,  errors,  etc.,  13;  for  speculating,  in  violation  of  station  regu- 

*>^ions,  1;  for  culpable  negligence  and  irregularity  in  filing  practice 

^re-'Hsts,  1;  becau^"  of  allowances  of  quarters,  fuel,  and  light,  5; 

rxfu     orin/.fi'r^n  •  ^^,  ,,ne  ycar,  62. 

^  ifty-two  voluntary  separations  occurred,  of  which 

•able  the  employees  to  accept  positions  in  other 

»-^i calls.     Sixteen   resignations    were  required — 1  for 

.  _     ^pi         ^^'«ignment,  1  because  of  conflicting  public  and  pri- 

*^-    -  ip^ompetenc3%  6  for  "^ '^'satisfactory  services,  1  for 

laviuc   ^nasp^    *'*e8,  3  ^'        'satisfactory  conduct,  and 

-ivjQhili. ,     fr^        .../jQ^o*^  7  resignation  during  the 


■<  ■«.-*»--. 


t_ 


^i 


"''  previous  year. 
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Removals.—  For  neglect  of  duty  and  insubordination,  1;  for  unsat- 
factory  serv^ices,  2;  for  shiftless  habits  and  personal  misconduct,  1; 
)r  absence  without  authority,  2;  for  flagrant  disobedience  of  orders, 
;  because  of  insanity,  1 ;  for  disobedience  of  instructions  and  falsifi- 
ition  of  records,  1;  total,  9. 

Dropped  from  rolls  at  termination  of  probationary  period. — 
wo  probationers  were  refused  absolute  appointment  because  of 
Dsatisf actor V  services. 

Deaths. — Total,  0. 

UNCLASSIFIED  SERVICE. 

Appointments. — Appointments  to  the  unclassified  service  numbered 
),  the  salaries  ranging  from  $240  to  $480  per  annum,  as  follows:  For 
uty  at  Washington,  D.  C,  3  (2  through  the  board  of  labor  employment 
id  1  for  an  emergency  period  of  less  than  one  month);  for  duty 
itside  the  District  of  Columbia,  7  (1  station  agent,  3  student  assist- 
its,  3  road  laborers). 

Promotions. — Four  unclassified  employees  were  promoted  during 
le  3'ear,  each  to  the  next  higher  gmde,  the  salaries  ranging  from  $360 
i  $720  per  annum. 

Resignations. — There  was  one  (voluntary)  resignation. 

Reductions. — One  unclassified  employee  was  reduced  for  using 
ctraneous  influence  to  secure  change  of  station  assignment. 

DiscHAKGES. — Three  laborers  were  discharged  as  commissioned 
nployees  and  reemplo^^ed  as  per  diem  men. 

AB8ENXES   DURING   THE   CALENDAR   YEAR   1905. 

Station. — The  average  absence  with  pay  of  station  employees  (99 
?r  cent  being  males)  during  the  calendar  3  ear  1905  was  1.4  days  on 
count  of  sickness  and  9.1  days  on  account  of  annual  leave. 

Washington,  D.  C. — The  average  absence  with  pay  of  employees 
Washington,  D.  C.  (oflicials,  clerks,  mechanics,  messengers,  and 
borers),  during  the  same  period  was:  Males,  3.9  days  on  account  of 
L-kness  and  26.1  da^s  on  account  of  annual  leave;  females,  2.8  days 
I  account  of  sickness  and  27.8  days  on  account  of  annual  leave. 

The  general  average  of  the  entire  service,  station  and  Washington 
•mbined,  was  2.1  da^^s  on  account  of  sickness  and  13.8  days  on  account 
annual  leave. 

STATISTICS   OF   THE   SERVICE. 

The  following  tables  show  the  numerical  strength  of  the  Bureau 
id  the  highest  and  lowest  salaries  paid  in  the  classified  and  unclassi- 
'd  grades: 

Xtimeriral  strength  of  the  Weather  Bureau,  June  SO,  1906. 

Wa.«hinptoii,  D.  C. : 

Classified 172 

Unolassitied 11 

183 

it^ide  of  Washington,  D.  C. : 

ClassifltHl 496 

Unclassified 17 

513 

Total  coinniispioned  employees ^  696 

"  This  total  represents  an  increase  of  16  over  the  number  rejwrted  June  30, 1905, 
d  is  exclusive  of  16  employees  on  furlough  for  three  months  or  more  on  June  30, 
[)6. 
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Additional  employees  outside  of  Washington,  D.  C: 

Storm-warning  displaymen : 164 

River  observers 340 

Cotton-region  observers : 144 

Corn  and  wheat  region  observers 133 

Rainfall  observers 107 

Sugar  and  rice  region  observers 9 

Total  noncommissioned  employees 897 

Total  paid  employees al,5 


Persons  serving  without  compensation  (except  through  the  distribution  of 
Government  publications): 

Cooperative  observers 3,683 

Cooperative  storm- warning  displaymen *71 

Weather  correspondents <^4,841 

Total  numerical  strength 8,595 

Distribution  of  the  commisgioned  force^  June  SO,  1906, 

In  Washington,  D.  C:  No.  of  employed 

Accounts  Division 12 

Climatological  Division 7 

Editor,  Monthly  Weather  Review 3 

Executive  branch ^\1 

Forecast  Division  ( including  River  and  Flood  Service) 13 

Division  of  Ocean  Meteorology 7 

Instrument  Division 10 

Li  brary 3 

Division  of  Meteorological  Records 17 

Miscellaneous  Mechanical  Work 5 

Publications  Division 43 

Supplies  Division <  10 

Telegraph  Division 11 

Captain  of  the  Watch  ( under  direction  of  the  Chief  Clerk ; 25 

Total 183 

Outside  of  Washington,  D.  C. : 

64  stations  with  1  employee 64 

50  stations  with  2  employees 100 

36  stations  with  3  employees 108 

19  stations  with  4  employees 76 

12  stations  with  5  employees 60 

6  stations  with  6  employees 36 

\  stations  with  7  employees 28 

\  stations  with  8  employees 24 

station  with  9  employees 9 

*'      -■■  /527 


\i*'      yi\.%  ^»«vvv»j  c 


,.^t     la^^iioyees  in  the  Bureau  on  June  30, 1906,  including 

jhvK.  of  i:ii  oau,  but  excitiumg  employees  on  furlough  for  three  months  or  more. 

'wenty  of  these  cooperative  displaymen  are  employed  in  other  branches  of  the 

'^niment  service. 

^'  '"-  75  per  cent  of  this  number  also  serve  as  cooperative  observers.    This 

rom  the  report  of  1905  is  due  to  dispensing  with  the  services  of  a  larj?e 

ail  ,oi  M  weather  crop  correspondents,  rendered  unnecessary  by  the  elimination  of 

^n.  ofo^  feature  from  the  Weather  Bulletin. 

'  men  devote  half  their  time  elsewhere, 
.^o  one-half  the  time  of  one  man. 
■'^"''^  nup^^'*r  rep''«*°ents  the  normal  '-^iynlor  ofoft*^*!  force.     On  June  30, 1906,  there 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  D.  C,  September  ^7,  1906.  • 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  the  opera- 
>ns  of  the  Bureau  of  Animal  Industry  for  the  fiscal  year  ended 
me  30,   1906,  together  with  plans  and  recommendations  for  the 
ture. 
Respectfully,  A.  D.  Melvin, 

Chief  of  Bureau. 
Hon.  James  Wilson,  Secretary. 


INTKODTJCTION. 

For  the  first  two  and  a  half  months  of  the  fiscal  year  covered  by 
lis  report  the  work  of  the  Bureau  was  under  the  direction  of  Dr. 
.  E.  Salmon  as  chief,  and  for  the  remainder  of  the  period  it  has 
?en  in  charge  of  the  writer.  Doctor  Salmon,  after  continuous 
rvice  in  the  position  of  chief  for  more  than  twenty-one  years, 
iginning  with  the  organization  of  the  Bureau  in  1884,  resigned 
lat  position  early  in  September,  1905,  and  his  resignation  was 
icepted  bv  you,  to  take  effect  November  1.  The  writer,  who  was 
sistant  chief  at  the  time  of  Doctor  Salmon's  resignation,  was  in 
large  of  the  Bureau  work  as  acting  chief  from  the  middle  of  Sep- 
mber  (when  Doctor  Salmon  relinquished  the  active  management 
I  order  to  complete  some  special  work  before  his  retirement),  and 
as  appointed  chief  on  December  1. 

The  organization  of  the  Bureau  at  the  beginning  of  the  fiscal 
.'ar,  as  for  some  time  before,  consisted  of  ten  divisions,  or  offices, 
follows :  The  Inspection  Division,  in  charge  of  the  meat  inspec- 
)n,  the  inspection  of  animals  for  interstate  shipment  and  for  export, 
e  inspection  and  supervision  of  vessels  carrying  export  animals, 
id  the  eradication  of  contagious  diseases ;  the  Quarantine  Division, 
arged  with  the  inspection  and  quarantine  of  imported  animals  and 
ith  keeping  the  accounts  of  the  Bureau ;  the  scientific  laboratories, 
mprizing  the  Pathological,  Biochemic,  and  Zoological  Divisions; 
d  the  Dairy  Division,  the  Experiment  Station,  the  Animal  Hus- 
ndry  Office,  the  Editorial  Office,  and  the  Library,  each  carrying  on 
)rk  of  the  character  indicated  bv  its  title. 

For  the  future  some  of  the  assignments  of  work  have  been  slightly 
anged.     The  inspection  of  animals  for  export  as  well  as  of  those 
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imported  and  the  inspection  and  supervision  of  vessels  carrying 
export  animals  has  been  placed  under  the  Quarantine  Division,  and 
that  division  has  been  relieved  of  the  accounting  work,  which  hu 
been  transferred  to  the  newly  organized  Office  of  Accounts.  TbB 
work  of  the  Inspection  Division  has  been  subdivided,  the  meat  inspe^ 
tion  being  placed  in  one  section  and  the  inspection  of  animals  for 
interstate  snipment  and  the  eradication  of  contagious  diseases  in 
another.  The  work  of  the  Dairy  Division  has  been  arranged  in  a 
more  orderly  manner  by  subdivision  into  several  sections. 

On  January  6,  1906,  the  Bureau  sustained  the  loss  by  death  of  its 
editor,  Mr.  George  Fayette  Thompson,  who,  in  addition  to  his  edi- 
torial duties,  had  charge  of  the  Bureau's  work  relating  to  Angora 
and  milch  goats.  Since  his  death  the  latter  portion  of  his  work  has 
been  transferred  to  the  Animal  Husbandry  Office. 

The  total  appropriations  for  the  Bureau's  work  for  the  fiscal  year 
amounted  to  $1,603,000.  On  July  1, 1906,  there  were  1,455  employees 
on  the  rolls  of  the  Bureau. 


I 


THE  MEAT  INSPECTION.  | 

The  meat  inspection,  as  in  previous  years,  has  been  the  largest 
branch  of  the  Bureau's  work.  In  this  service  more  than  half  the 
members  of  the  Bureau  force  are  engaged  and  more  than  half  the 
appropriation  for  the  year  was  expended. 

As  the  conditions  at  the  Chicago  stock  yards  and  packing  houses 
have  been  so  prominently  before  the  public  during  recent  months,  it 
may  be  well  to  point  out  certain  facts  regarding  3ie  meat-inspection 
service  as  conducted  by  the  Bureau. 

Until  the  passage  of  the  new  meat-inspection  law  on  the  last  day 
of  the  fiscal  year  (June  30, 1906) ,  the  inspection  was  carried  on  under 
the  act  of  March  3,  1891,  as  amended  by  the  act  of  March  2,  1895. 
That  law  provided  for — 

1.  The  inspection  of  all  live  cattle  which  were  intended  for  export 
or  whose  carcasses  or  products  were  intended  for  export. 

2.  (a)  The  mandatory  ante-mortem  inspection  of  cattle,  sheep,  and 
hogs  which  were  subjects  of  interstate  commerce  and  which  were 
about  to  be  slaughtered  at  slaughterhouses,  canning,  salting,  packing, 
or  rendering  establishments  in  any  State  or  Territory,  the  carcasses 
or  products  of  which  were  to  be  transported  and  sold  for  human 
consumption  in  any  other  State  or  Territory  or  the  District  of 
r'-^lumbia. 

'>)   The  additional  permissive  post-mortem  examination  of  car- 

i  :.r»os  of  all  cattle,  sheep,  and  hogs  about  to  be  prepared  for  human 

-^'^sumpt^'^'i   at  any  slaughterhouse,  canning,  salting,  paddng,  or 

vi.aerin^     ^ablishr^'^nt  in  any  State  or  Territory  or  the  District  of 

lolnrnH*      \d  whici    "  ^^  the  subjects  of  interstate  commerce. 

1  ot-        "ords,  ti.      •   '^-mortem  inspection  was  made  mandatory, 

Mle  ^-         '^^^  nor^'^-      •  .iiiination  was  only  discretionary. 

•'  ^n      .     .       ^\         ..id  limitations  of  this  law  should  be  noted  to 

'.      >  «ad vantages  under  which  the  inspection  has 

'•    •►  i^st  place,  the  law  required  the  ante-mortan 

^^      -hpep,  and  swine  slaughtered  at  certain 

^  .  ■ '^rcacses  or  products^  of  which  were  to 

T^* ■■■■  -  "»'    "»T^'>cific  provision  was  made  lor 
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ids  with  which  to  perform  this  work,  and  the  annual  appro- 

ation  has  never  been  suflRcient  to  enable  the  Bureau  to  cover  all 

iblishments  carrying  on  an  interstate  business.     Indeed,  many  es- 

I    ishments  which  applied  for  inspection  had  to  be  refused  on  ac- 

ount  of  lack  of  money  to  carry  on  the  work. 

While  the  law  authorized  the  marking  of  meats  and  products 
ich  on  inspection  were  found  free  from  disease  and  wholesome, 
id      ohibited  the  interstate  shipment  of  meats  and  products  found 
I        ed  and  unwholesome,  it  made  no  provision  and  gave  no  author- 
ty  lor  marking  and  rendering  unfit  for  food  purposes  the  diseased 
md  unwholesome  carcasses  and  products.    As  a  matter  of  fact,  how- 
ever, it  has  long  been  the  practice  of  the  Bureau  to  require  the  de- 
iiction  of  all  condemned  carcasses  and  parts,  though  in  case  of  the 
rerusal  of  the  proprietor  to  comply  with  such  orders  there  was  no 
remedy  except  to  withdraw  inspection. 

It  is  very  doubtful  whether  the  law  gave  any  authority  for  follow- 
ng  up  meats  after  they  had  once  been  inspected  and  passed  immedi- 
itely  after  slaughter,  or  for  condemning  any  such  meat  which  might 
ifterwards  become  unwholesome  or  unclean  before  or  during  the 
>rocess  of  canning  or  packing  or  before  being  placed  on  the  market, 
iut  whether  the  law  gave  any  such  authority  or  not  is  a  purely 
cademic  question,  since  the  lack  of  funds  made  it  impossible  to  ex- 
md  the  inspection  to  cover  all  the  processes  of  curing,  canning, 
acking,  etc.  No  authority  whatever  to  control  the  sanitation  of 
le  establishments  or  to  prevent  adulteration  or  the  use  of  chemicals 
nd  preservatives  was  given  by  the  law. 

The  inspection  was  therefore  practicalljr  confined  to  the  ante-m.or- 
5in  inspection  of  animals  and  the  inspection  of  the  carcasses  imme- 
iately  after  slaughter.  The  meat  found  free  from  disease  and 
•rwise  wholasome  at  the  time  of  this  post-mortem  inspection  was 
roperly  marked,  and  that  found  diseased  or  unwholesome  was  de- 
:ro3'ed.  There  is  no  (question  that  this  inspection  was  efficient  as 
IF  as  it  went  and  that  it  went  as  far  as  the  law  and  the  limited  ap- 
ropriations  allowed.  In  fact,  as  hereinbefore  and  hereinafter 
)wn,  the  Bureau  in  its  efforts  to  maintain  an  efficient  inspection 
jmetimes  even  went  so  far  as  to  assume  authority  not  conferred  by 
iw.  In  all  the  recent  agitation  the  wholesomeness  of  the  inspected 
resh  meat  has  not  been  seriously  called  into  question.  The  disclos- 
res  of  unsatisfactory  conditions  have  related  almost  wholly  to  the 
anned  and  prepared  meats,  the  use  of  preservatives,  and  the  insani- 
y  condition  and  methods  of  the  packing  establishments — matters 
ver  which  the  Bureau  has  had  no  control  whatever  under  the  law. 

About  the  time  I  became  Chief  of  the  Bureau  a  number  of  articles 
riticising  the  inspection  methods  and  the  insanitary  conditions  at 
tie  Chicago  stock  yards  and  packing  houses  began  to  appear  in 
ertain  medical  journals  and  other  publications.  The  subject  was 
onsidered  in  the  Department,  and  it  was  determined  that  the  best 
ay  to  get  at  the  matter  was  to  send  a  competent  committee  to 
Jhicago  to  make  an  investigation.  This  was  finally  decided  on 
bout  the  middle  of  February,  out  on  account  of  illness  the  committee 
rsLS  unable  to  get  away  until  early  in  March.  This  committee,  con- 
istin^  of  Dr.  John  R.  Mohler,  chief  of  the  Pathological  Division  of 
[lis  Bureau ;  Dr.  B.  P.  Steddom,  chief  of  the  Inspection  Division  of 
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the  Bureau,  and  Mr.  George  P.  McCabe,  Solicitor  of  the  Department, 
made  a  thorough  investigation  and  presented  an  exhaustive  report 
under  date  of  April  3.  This  report  was  promptly  laid  before  you  and 
by  you  transmitted  to  the  President,  and  has  been  printed  as  a  Con- 
gressional document. 

Without  waiting  to  send  a  committee  to  investigate  and  report, 
however,  two  orders  regarding  sanitation  were  issued  in  February. 
The  Department  Solicitor  advised  that,  while  such  reflations  were 
very  necessary,  the  Department  had  no  legal  authority  to  enforce 
them;  but  it  was  decided  to  issue  them  nevertheless  and  to  enforce 
them  if  possible.  The  first  of  these  orders,  issued  February  8, 1906, 
to  Bureau  inspectors  in  charge  of  meat  inspection,  required  that  tnicks 
and  other  receptacles  used  in  handling  tuberculous  carcasses  and  parts 
thereof  should  not  be  used  for  any  purposes  other  than  handling  con- 
demned material  and  offal ;  also  that  all  knives  and  other  implements 
used,  as  well  as  the  hands  of  the  inspector,  and  the  packing-house 
implements,  should  be  washed  in  an  antiseptic  solution.  Bichloride 
of  mercury  tablets  were  furnished  for  this  purpose. 

The  other  order  regarding  sanitation  was  as  follows : 

[Amendment  No.  5  lo  B.  A.  I.  Order  No.  125.] 

Rules  and  Regulations  for  the  Inspection  of  Live  Stock  and  Theib 

Products. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  February  H,  1006. 

It  is  hereby  ordered,  That  section  4  of  B.  A.  I.  Order  No.  125  be,  and  the  same 
Is  hereby,  amended  by  the  addition  of  the  following : 

Sanitation. —  (e)  Official  establishments  shall  be  kept  in  a  clean  and  sanitary 
condition.  Ceilings,  side  walls,  pillars,  partitions,  etc.,  shall,  whenever  prac- 
ticable, be  frequently  whitewashed ;  where  this  is  impracticable  they  shall, 
when  necessary,  be  washed,  scraped,  or  otherwise  effectually  cleaned;  llkewlK 
all  trucks  and  other  receptacles  used  in  moving,  mixing,  storing,  or  curing  meat 
or  meat  products  shall  be  frequently  cleaned,  and  beef  carriers  or  other  em- 
ployees who  handle  meat  in  contact  with  their  clothing  shall  be  required  to 
keep  such  clothing  In  a  sanitary  condition.  Separate,  suitably  ventilated,  and 
otherwise  sanitary  toilet  rooms  and  rooms  for  the  reception  of  clothing  of 
employees  shall  be  provided  and  so  located  that  the  odors  therefrom  do  not  pene- 
trate the  rooms  or  compartments  In  which  meat  or  meat  products  are  prepared, 
cured,  stored,  packed,  or  otherwise  handled;  all  such  rooms  or  compartments 
(except  the  killing  floors)  shall  be  provided  with  cuspidors,  and  employees  who 
exnectorate  shall  be  required  to  use  them. 

James  Wilson,  Secretary, 

)n  receipt  of  the  committee's  report  showing  the  conditions  which 

existed  at  Chicago  I  immediately  wrote  to  the  inspector  in  charge  at 

*^hat  station  directing  him  to  take  steps  for  the  improvement  of  these 

onditions,  and  sent  a  traveling  inspector  to  Chicago  to  assist  in  this 

•ork.    On  April  9  an  order  was  issued  to  all  inspectors  in  charge  of 

•'f'at  inspection,  stating  that  the  report  of  the  committee  had  revealed 

-  '^e  conditions  which  must  be  improved  at  once,  and  directing  th 

'     '^e  that  all  requirements  of  the  meat-inspection  regulations  ^     ; 

Mjr  .ly  «"^^orced  and  to  report  any  establishment  which  failed  to  com" 

'     ny  part  of  tb'    "^Qfulations.    On  May  22  the  inspectors  in 

.  •   >t  ^'^   Drincip^     -  u ions  w<^re  instructed  to  report  whether 

'^c  irdiT-     .^..itf  1^^    «^o*=?  Hing  complied  with,  and  tc 
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)tifv  the  proprietors  of  the  establishments  that  lavatories  must  be 
LStalled,  so  that  workmen  could  have  no  excuse  for  not  keeping  their 
ands  clean,  and  that  proprietors  must  see  that  employees  did  keep 
lemselves  clean.  It  was  also  ordered  that  meat  must  be  raised 
rom  the  floors,  and  that  the  practice  of  mixing  meats  upon  the  floors 
aust  be  abandoned  and  suitable  boxes  or  benches  provided ;  also  that 
rire  netting  and  other  covers  for  racks,  vats,  and  boxes  used  for  meats 

d  meat  products  must  be  provided. 

In  order  to  correct  an  erroneous  impression  which  has  gained  some 
mrrency,  I  wish  to  emphasize  the  fact  that  in  all  establishments 
w     •€  inspection  is  conducted  by  this  Bureau  all  animals  slaughtered 

B  subjected  to  the  same  inspection,  and  all  condemned  carcasses  and 
products  are  subjected  to  the  same  treatment,  whether  the  meat  is 
intended  for  local,  interstate,  or  export  trade,  except  in  the  case  of 
the  microscopic  inspection  of  pork  for  trichinae,  this  particular  in- 
spection being  applied  only  to  pork  intended  for  export  to  a  few 
countries  requiring  such  inspection.  This  microscopic  inspection  is 
in  addition  to  the  regular  inspection  which  is  applied  to  all  carcasses. 

The  weak  points  and  the  limitations  of  the  laws  under  which  the 
neat  inspection  has  heretofore  been  conducted  have  long  been  realized, 
tnd  several  times  in  the  past  recommendations  have  been  made  by 
he  Secretarv  of  Agriculture  and  the  Chief  of  the  Bureau  for  the 
nactment  ol  new  laws  and  the  increase  of  appropriations  in  order 
o  extend  the  inspection  and  improve  its  eflSciency.  On  two  or  three 
ccasions  bills  to  remedv  some  of  the  defects  in  the  law  have  been 
ntroduced  in  Congress,  but  they  failed  of  passage. 

The  new  law  of  June  30,  1906,  commonly  known  as  the  meat- 
nspection  amendment  to  the  agricultural  appropriation  act,  is  ap- 
pended to  this  report.  This  law  greatly  enlarges  the  powers  of  the 
Secretary  of  Agriculture  and  makes  a  permanent  annual  appropri- 
tion  of  $3,000,000  to  pay  the  cost  of  meat  inspection.  With  the  aadi- 
ional  authority  and  money  thus  granted  the  service  will  be  greatly 
xtended  and  strengthened.  It  is  expected  to  extend  the  inspection 
s  rapidly  as  possible  to  all  establishments  which  are  engaged  in  inter- 
tate  or  foreign  business  and  come  within  the  law,  and  to  apply  the 
nspection  not  only  to  the  live  animals  before  slaughter  and  to  the 
arcasses  immediately  after  slaughter,  but  afterwards  to  the  meats 
nd  meat  food  products  in  all  the  stages  and  processes  of  preparation, 
uring,  canning,  etc. ;  also  to  require  sanitary  equipment,  conditions, 
nd  methods;  to  prevent  the  use  of  harmful  chemicals  and  preserva- 
ives  and  of  misleading  labels,  and  to  regulate  the  transportation  of 
neat  in  interstate  and  foreign  commerce.  Regulations  covering 
hese  various  points  have  already  been  or  soon  will  be  issued. 

WORK  OF  THE  YEAR. 

During  the  fiscal  year  1906  inspection  was  inaugurated  at  23  estab- 
ishments.  One  of  these  had  previously  had  inspection,  but  had  been 
lestroyed  by  fire;  the  remaining  22,  located  in  13  different  cities,  were 
stablishments  that  had  not  theretofore  had  inspection.  Inspection 
vas  not  conducted  during  the  fiscal  year  for  various  causes  at  11  es- 
ablishments  which  had  had  inspection  in  the  previous  fiscal  year. 
)f  the  13  cities  6  were  cities  in  which  Federal  inspection  had  not  been 
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previously  conducted.     Below  are  shown  the  number  of  establ 
ments  and  the  number  of  cities  where  inspection  has  been  condua 
during  each  fiscal  year  since  1891 : 

Number  of  estahlishmenta  and  cities  where  meat  inspection  has  been  conducted, 

1891  to  1906, 


Fiscal  year. 

Number 
of  es- 
tablish- 
ments. 

1 
Number 
of 
cities. 

1 

Fiscal  year. 

Number 
of  es- 

Ublish- 
ments. 

Number 
'      of 
cities. 

1891 

9 

23 

37. 

46 

55 
102 
128 
135 

6 
12 
16 
17 
19 
26 
33 
35 

1899 

139 
149 
157 
156 
156 
162 
151 
163 

42 

1892 

1900 

46 

1893 

1901 

m 

1894 

1902 

50 

1895 

1903 

M 

1896 

1904 

U 

1897 

1906 

SB 

1898 

1906 

SB 

The  following  statement  shows  the  number  of  ante-mortem  in- 
spections of  animals  intended  for  slaughter,  an  increase  of  4.69  per 
cent  over  the  figures  reported  for  the  previous  fiscal  year: 

Ante-mortem  inspections  for  the  fiscal  year  1906. 


Kind  of  animals. 


For  official 
abattoirs  in 
cities  where 
inspections 
were  made. 


Cattle 7,045,353 

Sheep I  8,221,977 

Calves I  1,036,895 

Hogs '  26,026,484 

Total i  42,330,709 


For  other 

cities  and 

miscellane- 

ous  buyers. 

Total  inspec- 
tions. 

Rejected  (subject  to 
result  of  po6t-m<M> 
tcm  inspection).        ■ 

At  abat- 
toirs. 

Instoek 
yards. 

6,462,494 

7,072,004 

651,851 

12,393,513 

13,507,847 

15,29:^,981 

1,688,746 

38,419,997 

1,875 
921 
460 

5,861 

4: 
( 

26,579,862 

68,910,571 

9,120 

IN 

The  following  table  shows  the  number  of  regular  post-mortem  in- 
spections made,  and  indicates  an  increase  of  6.66  per  cent  over 
previous  fiscal  year.    The  condemnations  show  an  increase  of  3? 
per  cent  over  the  previous  year,  due  largely  to  the  closer  lines  of  in- 
spection for  tuberculosis. 

Post-mortem  inspections  for  the  fiscal  year  1906, 


<he«c| 


Number  of  inspections. 

Carcasses  condemned. 

For  official 
abattoirs. 

On  ani- 
mals re- 
jected 
in  stock 
yards. 

Total  in- 
spections. 

For  offi- 
cial abat- 
toirs. 

16,659 

4,990 

3,432 

121,243 

Of  ani- 
mals re- 
jected 
in  stock 
yards. 

Total. 

Parts  (tf 
carctMi 

con- 
demned. 

6,887,001 

8,219,605 

1,100,220 

26,580.964 

38,525 
4.025 
2,656 

68,389 

6,925,526 

8,223,680 

1,102,775 

26,649,353 

3,780 

817 

1,419 

6.613 

20,439 

5,807 

4,851 

127,856 

4.0W 

m 

m 

121.W 

•''•'790 

113,494 

42,901.284 

146,324 

12,629 

158,953. 
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idition  to  the  carcasses  condemned  on  regular  and  microscopic 
ation,  others  were  tanked  as  follows: 

i88€8  of  animals  found  dead  or  killed  by  local  inspectors  and  tanked. 


Manner  of  death. 


rds 

jrards  by  local  in8i>eetor8. 
tattoira 


.1 


Cattle. 

Sheep. 

Calves. 

Hogs. 

Total. 

477 
417 
390 

543 

l&l 

2,340 

229 

6,694 

218 

1,282 
10,537 
11,940 

2,531 
17,812^ 
14,888 

1,284 

3,047 

7,141 

23,759 

86,281 

various  diseases  and  conditions  for  which  carcasses  and  parts 
ondemned  and  tanked  during  the  year  are  shown  in  detail  in 
llowing  table,  which  also  includes  animals  found  dead  and 
dlled  by  local  inspectors : 

s  and  conditions  for  which  condemnations  were  made,  fiscal  year  1906, 


Cattle. 

Sheep. 

Calves. 

Hogs. 

I  condemnation. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

cofiis 

797 
13.548 

1,985 
1,114 

1 

2 
25 

1 

13 

95,396 

1 

19,329 

5 

»i9 

rniDhadenitiK 

4    ... 

680  ' 

1 

"3' 

113,491 

lera    and    swine  , 

er      

328 

■ 

280 

• 

■*c\is 

6    ... 

1 

13 

26 

8 

22 

11 

624 

1.256 

1,333 

97 

15 

2,.. 

! ' .    . 

22 

9 

94 

278 

25 

3* 

242 

4 

7 

1 

1 

24 

28 

4 

1 

13 

48 

1 

9 

3 

2 

275 

108 
335 
29 
4 
123 
104 

■  >  ■ 

22 

119 

la 

1 

1 

52 

299 

76 

2 

8 

........ 

818 

685 

229 

37 

49 

2 

1,196 

3,033 

15 

798 

69 

920 

s 

15 

11 

26 

2 

198 

201 

10 

2,303 
27 

1 

2 

ia 

246 

456 

32 

2,139 

10 

9 

19 





56 

51 

6 

657 
1 

18 
2 
2 
2 

2 

2 

391 
444 

3,224 
6,694 

11,992 

i 

maciation.  maras- 



488 

46  1... 
1  L- 

9 

T  aDODlexv 

is  tenuicoUis 

1    ... 

1 

temperature,    va- 
ujies 

144 



85 

939 

316 

51 

65 

1,019 
13,222 

r 

rturitioii 

HI 
122 
1  ' 

1,786 

867 

672 

38 

18 

i 

•  •  • 

07 

bruise,    injured. 

R33 

7,723 

I  various  causes. . . 

2, 873 
1 

local  inspectors'. . . 

117 

164    ... 



10, 537 

il 

21,723  1 

4,016  1 

1 

8,821 

123 

89 

151,615 

121,931 

following  table,  showing  the  growth  of  the  post-mortem  in- 
n  since  it  was  first  inaugurated,  indicates  that  the  number  of 
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inspections  made  the  past  year  was  the  largest  in  the  history  of 
Bureau : 


Fl»Kl,™. 

ill 

M 

!:S:!SJ 

S,  360,011 

C^vc 

8heep. 

_^ 

H,™.|   r« 

1891 

] 

.; 

ais.693 

7,«*,878 

?;  871 671 
8,123.630 

,  ..■V-.Ub 

}8te 



^.. 

ae.W9,363 

1899 

i 

* 

1901 

tarn'.'.'..' '.'.'..'.'.'.'.'.''.'.'.'.'.'.'.'.'.'.'.'.'. 

? 

The  meat-inspection  brand  or  label  was  placed  upon  2i,lfAi 
quarters  of  beef,  8,154,490  carcasses  of  sheep,  1,094.946  carcasses 
calves,  and  939,656  carcasses  of  hogs.  Sacks  and  barrels  of  meatu 
sealed  as  follows:  Beef,  123,470;  pork,  1,120,955. 

White  meat-inspection  stamps,  indicating  the  regular  post-mort 
inspection,  were  affixed  to  packages  of  meat  and  meat  products 
follows : 

Beer 7,tf84.116 

Mutton   — 32,701 

Veal 2,437 

Pork    - , 15,»40,227 


The  number  of  cars  sealed  containing  inspected  meats  and 
products  was  76,956. 

The  movement  of  inspected  meats  between  official  establish) 
is  shown  in  the  following  table.     A  large  amount  of  work  was 
volved  in  supervising  the  shipment  of  this  meat  and  in  identifying 
on  arrival. 

Movement  of  inspected  meat  between  offtctat  egtahli*hmeitt». 


quartets  and  j       p1«- 


CERTIFICATES   0 


There  were  42,784  certificates  of  ordinarv  inspection  issued  to  o 
meats  and  meat  products  for  export  as  follows:  1,304,923  quarl 
9,597  pieces,  787  carcasses,  and  1,598,229  packages  of  beef,  weigt 
390,291,533  pounds;  42  carcasses  and  20,462  packages  of  mut 
weighing  609,373  pounds;  3,768  carcasses  and  646,108  packi 
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,  weighing  201,453,171   pounds;   a  grand  total  of  592,354,077 

ds. 

e  following  table  shows,  by  years,  beginning  with  1898,  the 

tities  of  the  different  classes  of  meat  for  the  exportation  of 

h  certificates  of  ordinary  inspection  were  issued : 

t  ordinary  inspection,  1898 


BotS. 

>,««„. 

P. 

,k. 

^A 

£24,  we 
ai.<-.f>f. 

P80.SB7 

1i08,fi70 
«»,37B 

271 

m 

IK 

201 

9M,'4g(l 

*M,*S0,S73 

1  m'S'm 

MS.0M.7S1 

3B1,012,0«2 

..,.     390,291,583 

&Vi 

e  total  cost  of  the  work  of  ordinary  meat  inspection  was 
263.76. 

THE    MICHOHCOPIC    1 


e  numlxT  of  hog  cai-casses  examined  for  trichinae  was  636,997, 
fied  as  follows:  Class  A  (free  from  all  appearance  of  trichinse), 
45,  being  97..57  per  cent;  class  B  (containing  trichinalikc 
IS  or  disintegrating  trichina;),  6,220,  being  1.16  per  cent;  dasa 
intaining  live  trichinae),  6,832,  being  1.27  per  cent, 
e  number  of  trichinous  carcasses  disposed  of  was  6,926,  weigh- 
L,6I3,365  pounds,  47.24  per  cent  of  which  was  tanked,  the  re- 
der  being  converted  into  cooked  meat  products, 
e  number  of  certificates  issued  for  microscopically  inspected 
was  3,104,  covering  68,689  stamped  packages  containing  26,566,- 
munds  of  pork  and  pork  products. 

e  following  table  shows,  by  years,  the  quantity  of  pork  exported 
1892  to  countries  requiring  microscopic  inspection.  The  in- 
e  of  1906  over  1905  was  80.45  per  cent. 

■itic»  of  pork  exported  to  countries  requiring  microscopic  intpecUon,  1892 


■'            .-.Km,!-,     ;       ^^^^]      :      lv,u„d. 

FiBcal 

iwb::::;:: 

Puunda. 

Flxsl 

Poundi. 

si»9!7.=«   ix»7!;:!!;:i   «!mi72 

....         l>i.MS,ll9       IWH 1     ia),110,35« 

»,»4'J.404 

1904 

1906 

1908 

c  cost  of  microscopic  inspection  was  $63,297.94.  being  an  aver- 
>f  11.79  cents  for  each  carcass  examined  and  0.24  cent  for  each 
d  exported. 

INSPECTION   OF  VESSELS  AND    EXPORT  ANHCAXS. 

fen  hundred  and  forty-nine  vessels  carrying  live  stock  were 
cted  before  clearance.  The  number  of  certificates  of  inspection 
i  for  American  cattle  exported  to  Europe  was  1,312. 
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The  following  table  shows  the  number  of  inspections  of  live  a 
mals  for  export  and  the  number  exported  during  the  year : 

yumher  of  inspections  of  American  and  Canadian  animals  for  export,  nun 

rejected,  and  number  exported,  fiscal  year  1906. 


Kind  of  animal. 


Cattle . 
Sheep. 
Horses 


American  animals. 


Number  of 
inspec- 
tions, a 


805,045 

137,824 

1,893 


Number 
rejected. 


1,516 
93 


Number 
exported. 


ft  416, 372 

0  67,840 

1,252 


Canadian  animak 


Number 
inspected. 


46.874 

27,282 

6 


Number 
rejected. 


11 
25 


Nui 
expo 


*Tbe  apparent  discrepancy  between  the  figures  of  this  column  and  those  of  the 
following  columns  is  due  to  the  fact  that  a  large  proportion  of  the  animals  wer 
spected  more  than  once,  thus  making  the  number  of  inspections  considerably  1> 
than  the  actual  number  of  animals,  and  that  in  a  few  cases  part  of  the  animal 
spected  and  passed  for  export  were  diverted  and  slaughtered  in  this  country  by  the  ow 

*  84,181  via  Canada. 

"  4,314  via  Canada. 

All  animals  included  in  the  foregoing  statement  as  exported  ^ 
shipped  to  Great  Britain  except  7,981  cattle  and  77  horses  to  ' 
gium,  110  horses  to  Germany,  and  150  horses  to  France. 

Other  animals  were  exported  as  follows:  2,597  cattle,  1,360  sh 
21  horses,  144  mules,  and  1,061  swine,  of  which  1,193  cattle  and  1 
sheep  were  destined  to  Bermuda,  130  cattle  to  Barbados,  1,345 
tie  to  Brazil ;  30  cattle,  56  swine,  and  11  horses  to  Argentina;  9  cj 
to  Mexico,  1  bull  to  British  Guiana,  77  sheep  to  the  West  In< 
1  horse  to  Jamaica,  100  mules  to  Cuba;  11  cattle,  1,005  swine 
mules,  and  9  horses  to  Hawaii,  and  8  cattle  to  Lower  California. 

The  following  table  shows  the  number  of  animals  inspected 
landing  at  the  three  British  ports  where  the  Bureau  maint 
inspection  and  to  which  the  greater  part  of  the  exports  go,  also 
number  and  percentage  lost  in  transit.  It  will  oe  observed 
under  the  Bureau's  supervision  of  this  traflSc  the  percentage  of 
is  very  low. 

Nurnher  of  animals  intipected  at  time  of  landing  in  London,  Liverpo&l,  and  i 

goto,  and  the  loss  in  transit,  fiscal  year  1906. 


Cattle. 

From— 

Landed. 

Lost. 

535 
130 

Per  cent 

of  lOSN. 

Landed. 

United  StateM... 
Canada 

Total 

380,980 
38,750 

0.140 
.334 

65,650 
■25, 203 

419,730 

665 

.158 

90, 85:^ 

Sheep. 


Per  cent 
of  loss. 


'220 
390 


0.3;i4 
1.5'24 


610 


666 


Hormw. 

landed. 

LORt. 

Pel 
of 

902 

9 

6 

........ 

906 

9 

Special  certificates  of  health  were  issued  for  the  exportatioi 
2,830  cattle,  309  hogs,  and  5  goats. 

Tuberculin  tests  were  made  on  447  cattle  in  order  to  meet 
requirements  of  the  countries  to  which  they  were  intended  t< 
exported.     Of  these  cattle  410  passed  and  37  were  rejected. 

The  total  cost  of  the  Bureau  work  in  connection  with  the  expc 
tion  of  live  animals  was  $49,349.22. 
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INSPECTION  AND  aUARANTINE  OF  IMPORTED  ANHKALS. 

In  order  to  exclude  from  this  country  the  contagion  of  the  de- 
ructive  animal  diseases  which  exist  in  other  parts  of  the  world  it 

neoessa^  to  use  the  utmost  vigilance  with  regard  to  imported 
limals.  The  perfection  of  the  system  of  inspection  and  quarantine 
maintained  on  the  Atlantic  coast  ^ives  ^reat  protection  to  that 
action.  Inspection  is  also  maintained  aion^  the  Canadian  and 
[exican   borders,  and  arrangements  are  made   for  quarantine  at 

•tain  points.  As  the  Department  refuses  to  permit  the  importa- 
on  of  animals  from  the  Orient,  owing  to  the  great  prevalence  of 
angerous  animal  diseases  there,  and  as  the  importation  of  all  kinds 
f  animals  from  the  Philippines  is  prohibited  by  Executive  order  for 
le  same  reason,  no  importations  are  permitted  on  the  Pacific  sea- 
oard  from  across  the  seas.  In  spite  of  these  precautions,  how- 
rer,  there  appears  to  be  a  possibility  of  contagion  being  brought 
1  with  forage  or  straw  used  as  packing  in  China,  or  surreptitiously 
y  pet  animals.  It  is  believed  tnat  the  importation  of  forage  from 
ihina  and  the  use  of  hay  or  straw  in  packing  goods  for  shipment 
pom  that  country  to  the  United  States  should  be  prohibited.  There 
;  especial  danger  that  surra  may  be  brought  in  by  dogs  from  the 
hilippines,  though  the  customs  authorities  have  shown  vigilance  in 
reventing  this. 

All  animals  offered  for  importation  are  required  to  be  inspected, 
I  certain  kinds,  when  coming  from  certain  countries,  are  in  addi- 
on  required  to  be  quarantined  for  a  suflScient  period  to  insure  their 
reedom  from  contagion. 

The  following  table  shows  the  number  of  imported  animals  in- 
jected and  quarantined,  and  the  number  admitted  on  inspection 
ithout  quarantine,  during  the  fiscal  year: 

nported  animals  innpected,  with  or  without  quarantine,  fiscal  pear  ended  June 

SO,  1900. 

QUARANTINED. 


Port  of  f  ntry. 


ew  York 

•ton 

iltimore 

uiadlan  border  ports: 

Beecher  FalU,  Vt 

Buffalo.  N.  Y 

Cape  Vincent.  N.  Y 

Charlotte.  N.  Y... 

Clayton,  NY 

Detroit.  Mich 

Ea-stporl  and  Calais,  Me.. 

Fort  Fairfield.  Me 

Hoj^nsbiirg.  N.  Y 

Island  pond,  Vt 

Ma.ssena.  N.  Y 

Newport.  Vt 

OKden*Jburj?,  N.  Y 

SaultSte.  Marie.  Mich 

VancetKm*.  Me 


Total  quarantined 


Cattle. 


."WO 
35 
72 

70 
9 
2 
2 

2 
3 
4 

39 
2 
17 
10 
4 
9 
1 
8 

789 


704 


66 


Sheep. 

523 
52 

15 

14 

1 

Swine. 

Mules 
Hontefi.!    and 
ames. 

1 

QoAta. 
270 

other 
animals. 

5r. 

1 

a66 

1 

1 

•  * 

) 

1 

. 

1 

1 

1 
•> 
•J 

41 

2 

51 

3 

' 2 

2 

3 

273 


66 


•  Comprizes  4  antelopes,  1  anoa,  1  zebra,  1  stag,  1  waterbuck,  1  peccary,  2  wart-hoga, 
zebns.  13  camels.  1  fi^nu.  1  aoudad.  3  gazels,  1  alpaca,  1  thamln  (deer),  2  mouilons, 
muntjac,  5  llamas,  10  deer,  1  markhor,  1  nllgau,  1  tbar  (goat),  and  3  giraftes. 
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Imparted  animala  inspected,  with  or  without  quarantine,  etc. — CJootinued. 

NOT  QUARANTINED. 


Port  of  entry. 

Cattle. 

Sheep. 

Swine. 

Horses. 

Mules 

and 

asses. 

Goats. 

Other 
animili 

New  York 

2,650 

92 

137 

17 

2 

104 

7 

106 

17 
277 

76 

15 
35 

2 

868 

22 

31 

38 

1 
68 
736 
23 
24 
129 
17 

5 
60 
13 
45 

5 

1 

63 

21 

106 

886 

16 

99 

496 

76 

2 
50 
83 

9 

21 

161 

34 

33 
3 
6 

«S 

Boston 

Baltimore • 

PhllfM^Alphli^ 

San  Francisco 

From  Mexico: 

El  Paso,  Tex.b 

18,258 

15,795 

153 

2  

B^ffif^  Paw.  Tex  . , .  - 



in 

Laredo.  Tex 

1 

109 

128 

17 

Nogales,  Ariz 

San  Diego,  Cal 

Calexico.  Cal./ 

7,141 

671 

1,G32 

1 

18 

1 

492 

1 
4,160 

2 

18 

40             '4 



Canadian  border  ports: 

Albunr.  Vt 

24 
7 

1 

Beecher  Falls.  Vt 





Bridgewater,  Me 

Buffalo.  N.Y 

Calais.  Me .        

100,867 

67 

2 

1 

9i 

Cape  Vincent,  N.  Y 

Chateaugay,  N.Y 

Clayton.  N.Y 

146 
110 

10 

5 

29 

743 

72' 

Derby  Line,  Vt 

Rastport,  Me 

4 
696 

4* 

M 

Fort'Covinglon,  N.  Y 

Fort  Fairfield  Me 

27' 

22 

1 

2 

10 

38 

155 

2 

1 

Hogansburg,  N.  Y 

Houlton.  Me 

Island  Pond  Vt 

144 

1 

18 

1 

2 

Lowelltown.  Me 

ti 

Malone  N  Y 

•  *••  ••*• 

Mamena  N  Y 

2 

Monticello.  Me 

Mooers.  N.  Y 

81 

3 

197 

79 

73 
201 
284 

36 

1 

Morristown  N  Y 

407 

209 

670 

13 

1 

4,642 

64 

i2' 

54 
2 

1 
84 

1 

......a.......... 

....                        ' 

Newport,  Vt 

Niagara  Falls,  N.  Y 

North  Troy,  Vt 

Ogdensburg,  N.  Y 

Port  Huron  Mich 

*i     ..'.' 

4 

1      

Ricbford.Vt 

Rochester.  N.Y.           

, 

Rouses  Point,  N.Y 

St  Albans  Vt 

85 

14 

3 

1 

15 
1 

65 
3 

*       *1  =           «1 

Sault  Ste  Marie.  Mich 

1 

iW 

Swanton  Vt 

3 

210 

2 

! 

Vanceboro.  Me       

Waddington,  N.  Y 

_ 

Total  not  quarantined 

30.494 

128,092 

309 

7,234 

460 

64              » 

Grand  total 

31,283 

128,796 

375 

7,234 

460 

327 

125 

*  Zisbras 

^The  figures  for  El  Paso  include  3,331  cattle,  92  horses,  and  143  mules  in  transit  to 
Mexico,  and  772  cattle  in  transit  to  Canada. 
«  Deer. 
'  Four  deer,  5  camels,  1  elk,  and  2  llamas. 

*  Two  deer  and  2  tigers. 

f  The  figures  for  Calexico  include  2  cattle,  47  horses,  and  8  mules.  United  States  tnl- 
mals  returned  from  Mexico. 
'  Three  elephants  and  2  camels. 

*  One  deer,  1  elk,  2  llamas,  and  5  camels. 

*  Freak  bull. 

i  Four  deer  and  6  caribou. 

In  addition  to  its  regular  quarantine  stations  at  Athenia,  N.  J., 
Littleton,  Mass.,  and  Halethorp,  Md.,  for  the  ports  of  New  York, 
Boston,  and  Baltimore,  respectively,  the  Bureau  in  June,  1905,  se- 
cured control  of  Simonson's  Island,  an  isolated  point  located  on  tine 
Fresh  Kills,  a  tributary  of  Staten  Island  Sound,  as  a  place  of  spedal 
quarantine  in  cases  where  more  complete  isolation  of  the  animals 
was  desirable.    This  arrangement  was  first  made  for  the  quarantiiie 
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milch  goats  imported  ^om  Switzerland,  under  an  agreement 
lereby  the  owner  was  to  accept  a  per  capita  fee,  to  be  paid  by  the 
iporters,  as  a  rental  or  compensation,  the  importer  likewise  paying 
r  the  necessary  feed,  bedding,  and  animal  attendants,  under  the 
lie  governing  the  quarantine  of  animals.     A  similar  agreement 

b^n  made  for  another  year.    This  island  was  used  for  flie  quar- 
iiine  of  139  head  of  goats  in  October,  1905,  35  head  of  goats  in  May, 

►,  and  51  head  of  cattle  in  June,  1906. 
The  quarantine  stations  on  the  Atlantic  seaboard,  with  the  exception 
E  that  at  Halethorp  (near  Baltimore),  are  in  a  satisfactory  condition, 
t  the  latter  station  most  of  the  buildings  are  in  a  dilapidated  con- 
ition,  and  for  the  purposes  of  the  port  of  Baltimore  the  station  is 

suitably  located.  The  ground  immediately  adjoining  is  being 
rveyed  for  a  race  course,  and  this  will  further  render  the  station 
isuitable  for  quarantine  purposes,  as  it  would  be  impossible  to  keep 
^ay  from  the  quarantine  grounds  the  people  who  would  frequent 
e  race  track  as  employees  and  visitors.  These  circumstances  will 
all  probability  soon  make  it  imperative  to  abandon  the  present 
ition  and  find  a  new  location.  It  is  hoped  that  a  location  may  be 
!ured  on  the  water  front  of  the  Patapsco  River,  which  will  permit 
e  unloading  of  animals  directly  from  steamers  or  barges  to  a 
larf  on  the  quarantine  ground.  Some  investigations  have  been 
ide  of  land  so  located,  and  it  seems  probable  that  satisfactory  ar- 
ngements  can  be  made  for  the  use  of  such  land.  In  order  to  equip 
e  new  station  with  buildings  and  inclosures,  however,  an  appro- 
iation  will  be  absolutely  necessary,  and  I  recommend  that  Congress 
asked  to  appropriate  an  amount  sufficient  for  this  purpose. 


TUBERCULIN  TEST  IN  GREAT  BRITAIN. 


For  the  convenience  of  importers  of  fine  breeding  cattle  the  Bureau 
s  continued  making  tuberculin  tests  in  England  and  Scotland  of 
ttle  intended  for  importation  into  the  United  States.  The  re- 
Its  of  these  tests  during  the  fiscal  year  are  shown  in  the  following 
ble: 

suits  of  tuberculin  tests  in  England  and  Scotland  of  cattle  for  importation. 


Breed. 


•shire 

?msey  (in  England) 

cter-Kerry 

rthom 

•t'y 
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CONTBOL  OF  CONTAGIOUS  DISEASES. 


The  work  of  the  Bureau  for  the  control  and  eradication  of  con- 

^ious  diseases  has  continued.     This  work  during  the  past  fiscal 

*,  as  heretofore,  has  consisted  of  the  maintenance  of  a  quarantine 

the  section  infected  with  Texas  or  southern  cattle  fever  and  the 
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supervision  of  the  movement  of  cattle  from  that  section  to  points 
above  the  quarantine  line;  also  the  eradication  of  sheep  scab,  cattle 
mange,  scabies  in  horses,  and  a  venereal  disease  of  horses  known  as 
maladie  du  coit. 

TEXAS   FEVER. 

During  the  quarantine  season  of  1905  there  were  received  at  live- 
stock centers  47,496  carloads  of  cattle  shipped  for  immediate 
slaughter  from  points  below  the  quarantine  line,  the  whole  number 
of  such  cattle  being  1,279,453.  There  were  also  inspected  in  the 
noninfected  areas  of  Texas  and  Oklahoma  125,225  head  of  cattle 
which  were  permitted  to  be  moved  north  for  purposes  other  than 
immediate  slaughter.  Supervision  was  exercised  over  100,916  dip- 
pings in  crude  petroleum,  and  over  the  cleaning  and  disinfect! 
of  42,510  cars.    The  total  cost  of  this  work  was  $45,984.81. 

SHEEP   SCAB. 

In  some  States  there  has  been  a  slight  increase  in  sheep  scab,  but 
taken  as  a  whole  the  condition  is  decidedly  encouraging.  The  pro- 
portion of  infected  sheep  during  the  past  year  was  5J  per  cent  of 
those  inspected,  while  during  the  previous  year  it  was  7J  per  cent. 

In  Arizona  the  conditions  are  decidedly  improved  and  the  per- 
centage of  disease  is  less  than  in  former  years.  Idaho,  Utah,  and 
Wyoming  also  show  a  decided  improvement.  During  the  fiscal  year 
just  closed  the  ratio  of  infected  sheep  in  those  States  was  1  in  43, 
while  for  the  previous  year  it  was  1  in  14.  It  is  expected  that  con- 
ditions in  Utah  and  Wyoming  will  soon  be  such  tnat  the  Depart- 
ment can  remove  the  quarantine  from  those  States.  From  a  survey 
of  the  entire  field  there  is  cause  for  the  belief  that  this  disease  is 
being  ^adually  brought  under  control. 

During  the  fiscal  year  the  total  number  of  inspections  of  sheep 
for  scabies  was  59,246,288,  and  the  total  number  of  dippings  was 
12,396,976,  of  which  1,661,020  were  redippings. 

The  total  cost  of  this  work  was  $181,414.39. 

The  following  table  shows  the  number  of  inspections  and  dippings 
of  sheep  for  scabies,  and  cars  cleaned  and  disinfected,  1900  to  1906: 


nspections 

Dippings 

""are  cleaned  and 
^'sf^'ected 


Fiscal  year. 


1900. 


1.801,392 
626,838 


1901. 


7,912.724 
1,034,368 


1902. 

1903. 

1904. 

1906. 

53.680,786 
16,873,650 

7,965 

1906. 

11,186,661 
1,017,162 

■               791 
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2,167,002 
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Bureau,  in  cooperation  with  State  and 
•xticials,  has  made  rapid  progress  in  the  extermination  oi 
tittle.    The  States  of  Washington  and  Oregon  and 
he  States  of  Kansas,  Colorado,  Wyominff,  and  T 
ritories  of  New  Mexico  and  Oklahoma  have 
*rB  ntine.    The  disease  is  being  successfully  o« 
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Wyoming,  and  Texas,  and  the  early  release  of  these  areas  from  quaji'- 
ntine  may  be  expected. 

The  total  number  of  inspections  of  cattle  for  scabies  during  the 
iscal  year  was  14,983,260,  and  the  total  number  of  dippings  was 
143,826,  of  which  24,688  were  redippings. 

The  total  cost  of  this  work  was  $83,108.46. 

The  following  table  shows  the  number  of  inspections  and  dippings 
>f  cattle  for  scsioies,  and  cars  cleaned  and  disinfected,  by  fiscal  years, 
from  1904  to  1906 : 


[lupections 

Dippings 

Cars  cleaned  and  disinfected 


Fiscal  year. 


1904. 


1,124,321 


162. 


582 


1905. 


14,065,267 

563,394 

29,897 


1906. 


14,983.260 

243,826 

19,992 


SCABIES   IN    HORSES. 


The  total  number  of  inspections  of  horses  for  scabies  was  27,507, 
and  the  total  number  of  dippings  wa^  690. 


VENEREAL  DISEASE   OF   HORSES. 

The  insidious  venereal  disease  of  horses  known  as  maladie  du  coit, 
or  dourine,  which  has  existed  in  portions  of  South  Dakota,  Nebraska, 
and  Iowa,  is  believed  to  have  b^n  practically  eradicated  as  a  result 
of  several  years'  vigilant  work  by  the  Bureau.  During  the  past 
fiscal  year  965  inspections  were  made,  and  onlv  3  cases  were  found 
that  were  considered  sufficientlv  suspicious  for  condemnation — 1 
stallion  and  2  mares.  Neither  ot  the  latter  showed  lesions  character- 
istic of  the  disease  on  post-mortem  examination.  The  stallion  was 
killed  by  the  owner  and  had  been  buried  several  days  before  the  in- 
spector reached  the  place,  when  it  was  too  late  to  make  a  conclusive 
post-mortem  examination.  Animals  that  may  possibly  have  been 
exposed  to  the  disease  will  be  kept  under  close  observation,  and  any 
reports  of  suspected  cases  will  be  promptly  investigated  until  sum- 
cient  time  has  elapsed  to  warrant  confidence  that  the  eradication  is 
complete. 

TEXAS  FEVEB  INVESTIGATIONS  AND  TICK  ERADICATION. 

Special  attention  has  been  given  during  the  year  to  the  study  of  the 
disease  commonly  known  as  Texas  fever,  of  the  life  history  of  the  tick 
which  transmits  this  fever,  and  of  the  methods  for  eradicating  these 
fever  ticks,  in  view  of  the  proposed  campaign  for  the  eradication 
of  the  ticks  from  the  infected  section.  For  the  purpose  of  giving 
information  to  the  public  on  this  subject  two  Dulletins  (Bureau 
Bulletin  No.  78  and  Farmers'  Bulletin  No.  258)  have  been  prepared 
by  Dr.  John  R.  Mohler,  chief  of  the  Pathological  Division,  and  issued 
during  the  year. 

The  Bureau  has  taken  up  with  the  various  State  and  Territorial 
authorities  the  subject  of  eradicating  the  ticks,  with  a  view  to  ascer- 
taining whether  or  not  the  laws  and  regulations  of  the  various  States 
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and  Territories  would  permit  of  conducting  a  vigorous  campaign 
against  the  fever  tick.  The  State  and  Territorial  laws  should  give 
to  local  officers  authority  to  enter  premises,  to  inspect  live  stock,  and 
to  enforce  the  necessary  quarantine  and  disinfection.  The  laws 
should  also  give  authority  to  the  proper  State  officials  to  issue  rules 
and  regulations  and  to  confer  authority  upon  Federal  representatives 
to  act  as  officials  of  the  State  in  such  matters.  Funds  should  also 
be  provided  for  the  employment  of  local  inspectors.  In  a  number 
of  the  States  the  laws  respecting  this  subject  are  defective,  and  it  is 
urged  that  such  laws  be  enacted  by  the  difierent  States  in  the  infected 
area  as  will  enable  close  cooperation  between  this  Bureau  and  the 
State  in  the  work  of  eradicating  cattle  ticks. 

Anticipating  legislation  by  Congress  making  provision  for  coop- 
erative work  with  State  authorities  for  the  eradication  of  the  ticis, 
the  Bureau  made  plans  to  place  additional  inspectors  in  the  field  and 
to  cooperate  with  the  local  officials  in  the  different  infected  localities 
in  an  endeavor  to  exterminate  cattle  ticks  by  the  various  methods. 
The  act  of  Congress  approved  June  30,  1906,  made  an  appropriation 
for  this  work,  and  it  will  be  taken  up  actively  at  once  under  the 
supervision  of  Dr.  R.  P.  Steddom,  chief  of  the  Inspection  Division. 
It  is  expected  that  as  a  result  of  these  efforts  a  number  of  counties  and 
parts  of  counties  in  the  vicinity  of  the  present  quarantine  line  will  be 
freed  from  the  ticks  during  the  ensuing  year  so  that  the  cattle  can 
be  released  from  restrictions.  By  directing  the  principal  efforts  from 
the  quarantine  line  southward  it  is  believed  that  the  infested  terri- 
tory can  be  gradually  reduced  and  the  line  pushed  farther  south  from 
year  to  jear.  It  should  be  understood,  however,  that  the  complete 
eradication  of  the  ticks  from  the  entire  section  is  an  undertaking  of 
great  ma^itude  and  difficulty  and  one  that  will  require  several 
years  for  its  accomplishment. 

Experiments  have  been  conducted  at  the  Bureau  Experiment  Sta- 
tion near  Washington,  D.  C,  also  in  Virginia,  and,  with  the  coopera- 
tion of  the  South  Carolina  Experiment  Station,  at  Clemson,  S.  C, 
regarding  the  life  history  of  the  Texas  fever  tick  and  the  exact  time 
required  for  the  tick  to  live  parasitically  on  the  cattle  as  well  as  the 
length  of  time  it  can  exist  without  a  host.  As  a  result  of  these  in- 
vestigations several  methods  for  the  eradication  of  ticks,  which  have 
been  found  to  be  satisfactory  for  the  States  in  which  thej  were  tried 
and  under  the  climatic  conditions  met  during  the  experiments,  have 
been  recommended  in  the  bulletins  mentioned. 

"Resides  the  six  methods  already  published  there  have  been  several 
oiiibinations  of  these  methods  tried  on  certain  farms  with  entirely 
satisfactory  results.  Thus,  on  one  Virginia  farm  where  the  conditions 
vere  r^nt  such  as  to  warrant  the  use  of  any  one  of  the  outlined  plans 
^  1*^^  :;iitirety,  a  combination  was  suggested  which  has  succeeded 
.,  .  ..r-iofoiy  ridding  the  cattle  and  premises  of  ticks.  The  16  dairy 
emoved  from  the  infected  pasture  on  September  10  and 
on  a  cultivated  field  where  they  were  soiled.  All  tidb 
axefully  removed  by  hand  three  times  weekly  and  burned.  In 
nanner  no  tick  was  permitted  to  mature  or  to  drop  off  during 
^g-producing  age.  The  cattle,  which  soon  became  tick  free, 
-'t  placed  on  th^  ^^^ofin^^  T)asture  until  May  1,  by  which  time 

,.Gt\  Vkt^ofyrry^  "fro.^  i/»lr^      ij"1  ^^  liqc  *"'>mained  SO. 
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A  somewhat  similar  combination  proved  successful  on  another 
dairy  farm  in  Virginia.  The  infected  cattle  were  taken  from  one 
pasture  early  in  June,  1905,  and  placed  on  a  second  pasture,  from 
which  they  were  moved  September  11  to  a  cultivated  field,  where 
hey  were  hand  picked  three  times  weekly.  As  no  noninfected 
)asture  was  available  and  it  was  not  desirable  to  go  to  the  expense  of 
encing  the  field,  these  cattle  were  kept  free  of  ticks  by  hand  picking 
nd  by  mopping  with  crude  petroleum  that  portion  of  the  skin  usu- 
lly  infested  with  ticks,  and  were  continued  on  this  cultivated  land 
ntil  fall,  when  they  were  placed  in  a  barn  which  had  been  previously 
rell  disinfected  with  a  chloride  of  lime  solution  and  the  barnyard 
leaned  of  all  manure,  litter,  and  other  harborers  of  ticks  and  eggs, 
^'he  following  spring  the  two  pastures,  which  in  all  probability  were 
y  that  time  free  ot  ticks,  were  nevertheless  burned  off  for  the  sake 
f  safety,  and  the  cattle  were  placed  thereon  in  April  and  have  since 
iven  no  indication  of  becoming  tick  infested. 

Experiments  relative  to  the  dropping  off  of  ticks  from  cattle  in 
eed  lots  were  tried  at  the  Bureau  Experiment  Station,  also  in  Vir- 
inia  and  South  Carolina,  and  the  results  were  published  in  Bulletin 
lo.  78. 

The  cooperative  work  being  done  in  South  Carolina  consists  of  two 

lemonstrations  which  have  for  their  object  the  eradication  of  the 

:as  fever  ticks  from  Oconee  and  Pickens  counties.    One  demon- 

-ation  has  for  its  basis  the  known  fact  that  the  adult  tick  drops 
^u  the  cattle  to  lay  its  eggs,  after  which  it  dies,  and  the  young  ticks 
an  never  reach  maturity  unless  they  gain  access  to  the  body  of  a  host 
nimal,  in  the  absence  of  which  animal  they  perish  after  varving 
engths  of  time.  The  method  being  followed  on  one  large  farm 
leavily  infested  with  ticks  consists  in  pasture  rotation,  in  the  oper- 
tion  of  which  the  original  pasture  is  divided  into  two  by  a  double 
ine  of  fence  about  June  1,  and  the  cattle  are  moved  into  one  half, 
v'here  they  remain  until  September  10,  after  which  they  are  moved 
hree  times  at  intervals  of  twenty  days  to  fresh  tick-free  land  from 
vhich  the  crops  have  been  gathered.  The  cattle  are  then  free  from 
icks,  and  on  November  10  they  are  moved  to  the  half  of  the  original 
)asture,  which  had  been  kept  free  of  animals  since  June  1,  by  which 
ime  all  the  ticks  it  contained  will  have  perished.  By  the  following 
^ay  all  ticks  on  the  other  half  will  also  have  disappeared,  both 
•arm  and  cattle  will  be  free  of  ticks,  and  the  double  fine  of  fence 
an  be  removed.  The  second  demonstration  consists  in  the  location 
d  all  the  infected  farms  in  the  above-mentioned  counties,  and  in 
!and  mopping  all  the  cattle  on  these  infected  farms  in  the  fall  with 
?eaumont  crude  petroleum  to  catch  the  last  crop  of  ticks,  and  a  simi- 
ar  treatment  at  the  beginning  of  spring  to  kill  all  of  those  ticks 
vhich  have  survived  the  winter.  This  method  has  been  followed 
vith  very  satisfactory  results,  and  the  possibility  of  applying  the 
ame  mode  of  treatment  to  cattle  on  large  ranches  by  dipping  with 
he  view  of  destroying  the  last  crop  of  ticks  in  the  fall  and  the  first 
rop  in  the  spring  is  now  receiving  consideration. 

In  the  practical  operation  of  any  method  already  outlined,  or  a 
ombination  of  two  or  more  of  these  methods,  it  is  to  be  hoped  that 
he  Bureau  will  receive  the  cooperation  as  well  as  the  support  of  all 
outhern  agriculturists,  which  is  so  essential  if  the  ultimate  object 
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of  tick  eradication  is  to  be  obtained.  And  there  is  small  use  of  one 
farmer  or  set  of  farmers  freeing  their  lands  and  cattle  of  the  para- 
sites if  their  lands  and  cattle  are  to  be  constantly  exposed  to  the  dan- 
ger of  reinfestation  from  the  ticks  of  their  immediate  nonprogressive 
neighbors. 

A  simultaneous  experiment  with  the  same  generation  of  ticks  has 
been  inaugurated  at  the  Bureau  Experiment  Station  and  at  the 
South  Carolina  Experiment  Station  m  order  to  determine  if  the 
first  crop  of  ticks  is  less  virulent  than  later  crops  or  if  the  cattle  in 
the  cooler  spring  months  are  not  so  susceptible  as  in  the  hot  summer 
months,  but  this  experiment  has  not  been  concluded. 

A  considerable  amount  of  work  was  done  by  the  Bureau  station  in 
an  attempt  to  discover  a  more  satisfactory  method  than  that  in  com- 
mon use  for  the  production  of  immunity  in  cattle  a^inst  Texas 
fever.  The  method  now  in  use  is  unfortunate  in  that  it  frequently 
causes  quite  severe  disease  and  occasionally  the  death  of  the  treated 
animals.  The  experiments  have  not  progressed  sufSciently  to  merit 
more  than  a  simple  reference  to  them. 

Further  investigations  have  been  made  relative  to  the  persistence 
of  the  parasite  of  Texas  fever  in  the  blood  of  southern  cattle  after 
their  removal  from  all  sources  of  fresh  infection  or  reinfection  and 
the  significance  of  this  persistence.  A  report  on  these  investigations, 
also  a  general  article  on  the  southern  cattle  tick,  have  been  prepared 
for  publication  in  the  Twenty-second  Annual  Report  of  the  Bureau. 

TUBERCULOSIS. 

EXPERIMENTS   IN    IMMUNIZING   CATTLE. 

A  number  of  prominent  investigators,  both  in  this  country  and 

in  Europe,  have  recently  been  testing  and  recommending  various 

methods  for  the  protective  inoculation  of  cattle  against  tuberculosis. 

Their  systems  of  operation  are  mainly  based  upon  similar  processes; 

that  is,  they  all  inject  the  cattle  with  tubercle  bacilli  of  either  human 

or  bovine  origin.    There  is,  however,  considerable  variation  in  the 

manner  of  administering  the  injections  and  also  in  the  number  of 

applications  considered  necessary  to  produce  adequate  protection  for 

the  animal,  and  there  is  also  a  difference  in  the  preierred  a^  at 

which  the  cattle  are  to  be  treated.     In  order  that  the  most  promising 

of  these  methods  for  immunizing  cattle  against  tuberculosis  mi^t 

be  tested  and  that  new  features  which  are  greatly  to  be  desired  and 

which  are  lacking  in  present  methods  might  be  perfected  and  proved, 

^ome  comparative  experiments  have  been  conaucted  by  the  Patho- 

ogical  Division  with  the  cooperation  of  the  Experiment  Station.    A 

lumber  of  calves  have  been  inoculated  in  a  variety  of  ways  and  with 

iiffering  amounts  of  living  tubercle  organisms  from  varied  sources. 

^^  imerous  check  animals  are  also  being  used,  and  these,  with  the 

^veral  lots  of  test  cattle,  will  later  be  subjected  to  exposure  to  viru- 

ent  tubercle  bacilli.     The  lot  of  cattle  showing  the  greatest  propor- 

inn  of  resistant  animals  at  the  completion  of  this  experiment  will 

o  selected  as  representing  the  most  leasible  and  effective  method  of 

mmnniTing  ca'  1*^  agaiust  tuberculosis.     It  is  very  desirable  that 

x^^t^'^fi...    ^   jfT^  ^p-   "^hc    ^,fip,  if  possible,  by  a  single  in- 
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)culation  of  the  protective  virus.  It  is  therefore  one  of  the  aims  of 
:he  present  work  to  select  cultures  possessing  the  greatest  degree  of 
nrulence  compatible  with  safety  to  the  animals  treated  and  at  the 
^ame  time  to  select  some  part  of  the  animal'^  body  as  the  seat  of  the 
injection  that  is  but  little  liable  to  convey  the  micro-organisms  to 
the  glandular  system,  where  they  might  readily  cause  the  establish- 
ment of  a  generalized  case  of  the  very  disease  wnich  it  is  so  desirable 
to  guard  against.  Owing  to  the  slow  development  of  tuberculosis 
Qaturally,  no  absolute  selection  of  the  best  from  among  these  various 
methods  of  protection  can  be  made  until  the  animals  have  proved  by 
lon^  exposure  their  ability  to  withstand  the  attacks  of  the  tuberck 
ImciUi. 

TUBERCULOSIS   IN   HOGS. 

Another  phase  of  the  subject  of  tuberculosis  which  has  received  a 
great  deal  of  study  by  the  Patholo^cal  Division  is  the  increase  in 
the  number  of  tuberculous  hogs  received  at  abattoirs  where  Federal 
inspection  is  maintained.  The  records  of  the  post-mortem  inspectors 
at  the  various  packing  houses  have  been  examined  with  a  view  to 
ascertaining  the  geographical  location  of  the  most  serious  centers  of 
the  disease,  and  at  the  same  time  tabulated  forms  have  been  prepared 
which  show  at  a  glance  the  proportion  of  cases  in  which  the  disease 
is  limited  to  the  throat  of  the  hog,  those  where  the  lesions  are  local- 
ized but  are  established  elsewhere  than  in  the  throat,  and  finally  the 
proportion  of  serious  generalized  cases.  It  has  been  found  that  ap- 
proximately 02  per  cent  of  the  96,000  hogs  thus  reported  tuberculous 
wrere  affected  in  the  cervical  glands,  ana  that  some  30  per  cent  of 
'hese  had  no  other  lesion.  Tne  necessity  of  careful  inspection  of 
»ach  head  at  the  time  of  slaughter  needs  no  further  demonstration. 

An  effort  has  been  made  by  the  Pathological  Division  in  con- 
junction with  the  Experiment  Station  to  discover  the  most  probable 
source  of  infection  or  these  animals.  It  has  been  found  that  wher- 
ever tuberculous  hogs  are  marketed  from  a  farm  the  cows  of  that 
farm  are  tuberculous,  or  else  the  hogs  have  been  fed  upon  skim 
milk  or  separator  refuse  from  some  public  creamery,  to  which  the 
milk  of  tuberculous  cows,  or  perhaps  of  but  a  single  tuberculous 
30W,  is  delivered.  Separator  sediment  has  been  obtained  from  sev- 
eral suspected  creameries,  and  animal  inoculations  and  microscopic 
examinations  have  demonstrated  the  presence  of  tubercle  bacilli 
in  25  per  cent  of  the  samples  of  sucn  refuse,  thus  proving  the 
necessity  of  guarding  calves  and  pigs  from  this  source  of  infection. 
Such  nriilk  may  be  sterilized  by  warming  to  176°  F.  (or  80°  C). 
One  instance  of  serious  infection  was  discovered,  where  the  tuber- 
culous cattle  which  originally  brought  the  disease  to  the  ranch  had 
been  destroyed.  Still  the  disease  persisted  in  attacking  on  an  aver- 
age some  24  per  cent  of  the  hogs  marketed  from  the  place  during 
the  following  three  years.  Investigation  then  showed  that  the  brood 
?ows,  which  had  been  retained  for  some  time,  were  badly  infected 
and  that  they  served  as  sources  of  tubercular  contamination  to  each 
succeeding  generation  of  pigs. 

The  investigations  during  the  past  year  have  therefore  included 
he  infection  of  sucking  pigs  through  the  tul)erculous  mamnife  of  their 
nothers.     Other  hogs  have  been  exposed  to  infection  by  following 
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tuberculous  cattle,  where  they  had  full  access  to  all  excretions  from 
them,  others  have  been  fed  with  tuberculous  milk,  and  still  others 
have  been  penned  with  cattle  that  were  being  fed  upon  tubercle 
bacilli  of  artificial  cultivation  in  order  that  the  infectiveness  of 
the  bacilli  after  passage  through  the  alimentary  tracts  of  the  cattle 
might  be  observed.  It  was  shown  that  hogs  readily  contract  tuber- 
culosis from  eating  the  feces  of  tuberculous  cattle  and  that  this 
is  probably  one  of  the  commonest  causes  of  tuberculosis  among  hogs. 
Hogs  were  found  invariably  to  show  tuberculous  disease  of  pe 
lymph  glands  located  at  the  angles  of  the  jaws  when  infection 
reached  their  bodies  through  ingestion.  Tubercle  bacilli  given  cattle 
in  their  drinking  water  were  found  to  pass  through  the  entire  length 
of  their  digestive  apparatus  and  to  appear  in  their  feces  without 
having  lost  the  power  to  produce  tuberculous  disease.  This  last 
fact  indicates  that  animals  with  tuberculous  lungs,  while  they- do 
not  expectorate  after  coughing  up  tuberculous  material,  neverthe- 
less scatter  bacilli  freely,  by  swallowing  them,  having  them  pass 
through  their  intestines,  and  discharging  them  with  their  feces. 

Experiments  in  the  application  of  the  tuberculin  test  to  hogs  were 
also  made  in  connection  with  the  above  studies,  and  it  was  shown  that, 
if  the  proper  precautions  are  taken,  the  diagnostic  value  of  tuberculin 
with  hogs  is  as  great  as  with  cattle.  A  method  of  procedure  whiA 
was  reliable  in  97  per  cent  of  the  animals  tested  has  been  found. 
Bulletin  No.  88,  which  contains  full  information  upon  these  subjedS) 
has  just  been  issued. 

OTHER  EXPERIMENTS  WITH  TUBERCULOSIS. 

It  was  shown  by  the  investigations  of  the  Experiment  Station  that 
the  locations  of  lesions  in  the  bodies  of  animals  affected  witii  tuber- 
culosis is  no  guide  as  to  the  mode  of  infection,  and  that  pulmonary 
disease  is  the  most  frequent  form  in  which  tuberculosis  occurs  is  not 
necessarily  because  the  commonest  mode  of  infection  is  through  the 
respiration,  but  more  probably  because  of  the  relation  of  the  lym- 
phatic stream  to  the  venous  circulation  and  the  filtration  by  the  lung 
of  the  venous  blood  after  the  lymph  has  been  poured  into  it  and  before 
it  reaches  any  other  organ. 

Guinea  pi^s,  which  are  generally  regarded  as  extremely  susceptible 

to  tuberculosis,  irrespective  of  the  manner  in  which  they  are  brought 

in  contact  with  the  infection,  were  found  to  possess  a  high  degree  of 

mmuiiity  when  the  infectious  material  entered  their  bodies  through 

.ngestion  in  the  form  of  artificially  infected  milk.     The  contrary  was 

^hown  to  be  true  of  hogs,  which  were  found  to  be  venr  susoeptiole  to 

mgested  infection  of  the  kind  that  failed  to  injure  the  guinea  pigs. 

"it  should  be  added  that  the  immunity  of  guinea  pigs  to  ingested 

'^berculous  infection  has  a  parallel  in  a  similar  immunity  possessed 

•y  them  to  respired  infection.     Among  many  hundreds  confined  for 

ary-'ng  periods  of  time  during  the  last  ten  years  in  a  small  one-room 

hospital,  which  contained  tuberculous  guinea  pigs  at  all  times 

nr^cr  periods  of  time,  also  tuberculous  monkeys  and  rabbits. 

-   ^  <nea  pig:  is  knr  '  ^  to  have  contracted  tuberculosis.    This 

■■«     "^«nm*    i-ffopfo.     vitv    "hat  mav  be  called,  to  distinguisAi 
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t  from  artificially  induced  disease,  naturally  acquired  tuberculosis 
hrough  the  intensest  kind  of  exposure.  It  was  one  of  three  young 
procluced  in  a  small  cage  containing  six  adult  females  affected  with 
Generalized  tuberculosis.  The  tuberculous  mother  nursed  this  and  the 
ither  two  young,  which  remained  healthy. 

To  injected  tuberculous  infection,  quite  independent  of  the  charac- 
ter of  the  injection,  guinea  pi^  have  always  been  found  to  possess 
the  high  susceptibility  with  which  they  are  commonly  credited.  This 
subject  has  been  gone  into  at  some  length  because  it  is  of  considerable 
importance  in  view  of  the  extent  to  which  guinea  pigs  are  used  by 
investigators  in  their  studies  of  tuberculosis. 

The  examination  of  the  feces  of  a  number  of  tuberculous  cattle 
showed  that  they  are  frequently  very  rich  in  acid-fast  bacteria;  that 
is,  bacteria  which  have  the  microscopic  appearance  of  and  conduct 
themselves  precisely  like  tubercle  bacilli  in  the  presence  of  various 
reagents.  Such  acid-fast  bacteria  could  not  be  detected  in  the  feces 
[){  the  station  cattle  that  are  free  from  tuberculosis.  In  two  cases, 
with  the  feces  of  two  tuberculous  cows,  the  acid-fast  bacteria  were 
definitely  proved  by  inoculation  tests  to  be  tubercle  bacilli.  That  the 
feces  of  tuberculous  cattle  may  contain  innumerable  virulent  tubercle 
bacilli  must  be  regarded  as  a  seriously  important  fact. 

Cultures  of  tubercle  bacilli  which  have  been  used  since  1902  for  the 
study  of  the  transformation  of  characteristics  of  tubercle  bacilli  fol- 
lowing their  long-continued  cultivation  under  artificial  conditions 
have  been  kept  under  observation  in  the  Pathological  Division  during 
the  year,  and  the  changes  which  have  occurred  in  them  have  been 
noted. 

Tubercle  bacilli  have  been  recovered  from  several  rare  animals  at 
the  National  Zoological  Park,  such  as  the  rattlesnake,  the  camel,  the 
beaver,  kangaroo  rats,  and  the  roughed  or  crab-eating  fox,  and  it  is 
of  interest  to  note  that  these  animals  suffer  from  natural  infections 
with  tuberculosis,  and  that  in  most  instances  the  micro-organisms 
present  conform  to  the  human  type  of  tubercle  bacilli. 

DISTRIBUTION    OF   TUBERCULIN. 

The  demand  for  tuberculin,  which  is  prepared  in  the  Biochemic 
Division  and  furnished  free  of  charge  by  the  Bureau  to  authorized 
health  officers  in  the  various  States  and  cities,  greatly  increased  dur- 
ing the  past  year.  The  total  amount  of  tuberculin  prepared  and 
shipped  during  the  year  was  103,510  doses,  an  increase  of  approxi- 
mately 40  per  cent  over  the  amount  sent  out  during  the  previous  fiscal 
year. 

HOG  CHOLERA  INVESTIGATIONS. 

In  the  previous  annual  report  the  results  of  the  experiments  con- 
:erning  the  etiology  of  hog  cholera  were  briefly  described.  The  Bio- 
chemic Division,  in  pursuing  this  work  further  during  the  past  fiscal 
^ear,  has  demonstrated  that  the  filterable  virus  which  has  alreadv 
yeen  shown  to  be  the  primary  cause  of  hog  cholera  in  southwestern 
[owa  is  also  present  in  outbreaks  of  that  disease  occurring  in  eastern 
Nebraska,  in  central  Iowa,  and  in  Virginia.    The  outbreaks  which 
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have  been  studied  in  these  localities  possessed  all  of  the  well-known 
(^aracteristics  of  ho^  cholera.  These  experiments  demonstrated  that 
the  filterable  virus  is  not  peculiar  to  hoff  cholera  as  it  is  found  in 
southwestern  Iowa,  and  thev  also  indicated  that  this  virus  was  widely 
distributed  and  probably  the  active  causative  agent  of  all  outbr^iks 
of  that  disease.  A  number  of  experiments  having  for  their  object 
the  determination  of  the  mode  of  transmission  or  the  disease,  tiie 
portal  of  entry  of  the  virus  into  the  hog's  body,  the  length  of  life  of 
the  virus  outside  of  the  hog's  body,  and  the  nature  of  the  virus  itself, 
have  been  carried  out,  and  the  results  will  all  be  published  later  in 
bulletin  form. 

In  connection  with  the  other  experiments  the  bactericidal  action  of 
hoe's  blood  has  been  investi^ted  and  the  results  are  now  ready  for 
publication.  It  is  very  gratifying  to  note  that  these  recent  experi- 
ments have  substantiated  in  every  way  the  results  published  in  Bulle- 
tin No.  72. 

In  addition  to  the  work  just  described,  a  certain  number  of  experi- 
ments concerning  the  production  of  iminunity  from  hog  cholera  nave 
been  arrived  at,  these  immunity  experiments  being  based  upon  the 
recently  demonstrated  fact  (see  Bulletin  No.  72,  Bureau  of  Aninial 
Industry)  that  the  primary  cause  of  hog  cholera  exists  in  the  blood  of 
hogs  sick  of  that  disease,  but  not  in  pure  cultures  of  Bacillus  cholera 
sutSy  which  had  previously  been  regarded  as  the  cause  of  hog  cholera. 
In  a  general  way,  the  methods  employed  may  be  said  to  enibrace  the 
following  general  principles : 

(1)  The  injection  of  nogs  immune  from  hog  cholera  with  blood 
from  hogs  sick  of  that  disease. 

(2)  The  drawing  of  blood  from  the  immune  hog  hyperimmunized 
by  injections  of  diseased  blood,  and  the  use  of  this  immune  blood, 
either  alone  or  in  conjunction  with  diseased  blood,  for  inmiunizing 
healthy  hogs  or  treating  those  sick  of  hog  cholera. 

By  methods  based  on  these  principles  we  have  secured  from  each 
of  three  difTerent  immunes,  treated  with  difTerent  strains  of  diseased 
blood,  sera  which  in  doses  of  10  c.  c.  to  20  c.  c.  afforded  complete 
protection  to  nonimmune  hogs  against  an  infection  which  was  fatal 
to  from  70  to  100  per  cent  of  untreated  animals. 

In  view  of  these  favorable  results  the  process  was  patented  in  such 
a  manner  as  to  insure  to  all  the  people  in  the  United  Stetes  the  right 
to  its  use  free  of  any  royalty,  the  patent  being  taken  out  in  this  way 
by  Dr.  M.  Dorset,  chief  of  the  Biochemic  Division,  who  planned  and 
directed  the  investigations.  The  number  of  experimente  thus  far 
carried  out  is  not  considered  suflScient  to  warrant  the  present  recom- 
nendation  of  this  process  for  general  use,  but  further  experiments 
•re  being  pushed  as  rapidly  as  is  consistent  with  thoroughness,  and  it 

*  lopea  that  a  detailed  statement  of  the  results  obtained  may  be 
•-ide  during  the  present  year. 

Experiments  in  the  prevention  of  hog  cholera  by  selective  breeding 

•  vi   being  continued   with   the   object  of  developing  by   artificial 
iinr^ion  a  race  of  hogs  which  will  possess  partial  or  complete  im- 

•luiiity  from  hog  cholera.  This  work,  which  is  carried  on  by  tihe 
-tir-^hemic  Division  in  cooperation  with  the  Experiment  Station, 
Y»-  ^^n  several  ypnrs  ago,  naturally  immune  hogs  being  used  as  a 
-kQ^        If?  '^aH     '^^^'^'    -^pocod  to  infection.    Thus  there  were  retained 
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of  each  litter  only  those  animals  which  showed  the  greatest  pow- 

.  of  resistance.    Several  generations  of  animals  have  been  expcKsed 

3  disease  during  the  last  two  or  three  vears  and  the  work  is  still 

ig  carried  on,  but  sufficient  results  have  not  been  obtained  to 
warrant  an  expression  V)f  opinion  as  to  the  final  outcome. 

GLANDEBS. 

During  the  year  isolated  outbreaks  of  glanders  have  been  reported 

om  various  Quarters,  and  material  from  suspected  cases  has  been 

orwarded  to  the  pathological  laboratory  for  examination  and  diag- 

»<  Nasal  secretions  and  tissues  from  horses  were  received  from 

jFui  Dakota,  Connecticut,  Maryland,  Virginia,  and  the  District  of 

3lumbia.    The   samples   from    Connecticut    proved    negative   for 

iders,  but  positive  results  were  obtained  from  all  other  sources. 

[)ccurring  in  the  District  of  Columbia  come  directly  under  the 

•vision  of  the  Chief  of  the  Bureau  of  Animal  Industry,  who 

lirects  the  disposition  of  the  animals,  the  isolation  and  testing  of 

fzposed  animals,  and  the  disinfection  of  the  premises. 

Of  very  great  importance  for  the  diagnosis  of  glanders  is  the 
jfuber-Widal  reaction,  first  recommended  by  MacFadyean  in  1896, 
Mrhich  has  been  made  use  of  during  the  past  few  years.  It  has  been 
imployed  in  a  number  of  cases  quite  successfully,  but  up  to  the  present 
dme  has  not  been  used  as  a  routine  measure,  as  the  character  of  most 
)f  the  specimens  received  make  it  necessary  to  rely  for  diagnosis 
jither  upon  the  Strauss  inoculation  method  or  the  isolation  of  the 
ipecific  bacillus  itself.  The  Strauss  method,  in  our  hands,  has  also 
pven  excellent  results,  and  but  for  the  time  required  would  be  an 
deal  means  of  diagnosis. 

The  serum  diaj^osis  (or  the  Gruber-Widal  test)  of  glanders  con- 
ists  in  the  addition  of  fixed,  definite  quantities  of  blood  serum  from 
he  suspected  animals  to  young  cultures  of  the  Bacillvs  malleiy  and,  if 
be  case  be  positive,  results  in  an  agglutination  or  aggregation  of  the 
solated  bacilli  into  small  clumps,  wnich  eventually  cling  to  the  side 
r  drop  to  the  bottom  of  the  tube  of  culture  medium  in  which  they 
ave  previously  been  held  in  suspension. 

DISTRIBUTION   OF   MALLEIN. 

The  Bureau  has  continued  to  furnish  mallein  free  of  charge  to 
uthorized  health  officers  and  to  the  War  Department,  and  during 
le  fiscal  year  10,105  doses,  prepared  by  the  Biochemic  Division,  were 
)  distributed.  This  represents  an  increase  of  about  40  per  cent  over 
le  distribution  of  the  preceding  fiscal  year. 

BLACKLEG. 

The  great  demand  for  blackleg  vaccine  still  continues,  thus  show- 
ig  the  confidence  of  the  stock  raiser  in  the  efficacy  of  vaccinating 
is  young  cattle  for  the  prevention  of  spontaneous  outbreaks  of  this 
irulent  disease.  During  the  year  there  have  been  prepared  in  the 
athological  Division  and  distributed  among  stock  owners  1,350,915 
>ses  of  vaccine. 
The  results  of  inoculations  for  the  year  ending  June  30,  1905,  as 

H.  Doc.  fi.  50-2 lO 
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reported  to  the  Bureau  by  the  stock  raisers  who  have  used  the  vac- 
cine, are  as  follows : 

Results  obtained  from  vaccine  distributed  during  the  fiscal  year  ended  June  SO, 

1905. 


state  or  Territory. 


Arizona 

Arkansas 

California 

Colorado 

Idaho 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Michigan 

Minnesota 

MiFBissippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampshire 

New  Mexico 

New  York 

North  Carolina  . 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania... 

Porto  Rico 

South  Dakota . . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wpst  Virginia.:. 

Wisconsin 

Wyoming 

Total 


Num- 
ber of 
reports. 


50 

20 

403 

609 

88 

72 

11 

36 

111 

522 

16 

3 

15 

5 

658 

274 

1,534 

5 

2 

30 

13 

37 

345 

51 

56 

71 

1 

3 

433 

43 

959 

24 

2 

359 

44 

115 

9 

306 


7,235 


Number 
of  cattle 
vacci- 
nated. 


5,320 

826 

47,064 

65,663 

2,788 

3,076 

601 

3,686 

7,402 

68,749 

634 

52 

640 

263 

26,554 

32,313 

182,150 

604 

43 

8,758 

252 

1,482 

29,444 

18 

8,267 

9,513 

W)0 

600 

48,226 

1,705 

149,248 

3,162 

19 

8,497 

2,860 

3,622 

538 

58,782 


733,421 


Deaths  same 
season  previous 
to  vaccination. 


Num 
ber. 


318 

67 

819 

896 

114 

129 

14 

178 

144 

878 

27 


24 

5 

458 

455 

1,858 

8 


181 
16 
50 

515 
6 

112 

121 


10 

703 

66 

2,278 

29 


272 
68 
83 
18 

471 


11,881 


Per 
cent. 


5.97 
8.11 
1.74 
1.36 
4.09 
4.18 
2.79 
4.69 
1.94 
1.27 
4.25 


8.75 

1.9 

1.7 

1.4 

1.4 

1.82 


2.06 
6.34 
a  37 
1.74 
3.83 
1.35 
1.26 


1.66 
1.45 
3.87 
1.52 
.91 


3.21 

2.88 

2.2 

8.7 

1.8 


1.56 


Died  after  vaccination. 


Within 

48 
hours. 


15 

17 

1 


5 

20 
1 


2 


15 

6 

60 


30 


5 
1 


From 
2to7 
days 
after. 


4 
6 
30 
58 
1 
4 


2 

6 

60 

2 


Within 
1  year. 


18 

1 

144 

219 


21 


47 

100 

174 

2 


20 

22 

107 


1 
10 


30 
4 


10 
1 

57 
1 


80 

3 

210 

3 


3 
"i4* 


9 
5 
1 


30 


269        709 


1 
4 

81 

94 

458 

3 


97 

5 

8 

104 


Num- 
ber of 

cases 
due  to 

mis- 
takes. 


Total 
num- 
ber. 


10 
21 


6 

134 

16 

886 


27 

7 

26 

8 

170 


2,866 


Per- 
centage 

of 
deatha 


4 

5 


27 

6 

198 

299 

2 

25 


3 
2 


49 
114 
256 
5  i 


6 
21 


11 

*i 


16 
"i4 


24 


119 


5 
4 

124 

128 

626 

3 


97 

5 

4 

155 


26 


6 
240  ' 
20 
1,167 

4 


40 

12 

29 

8 

238 


8,968 


a  57 

.72 
.41 

.0? 
.ffl 


.10 
.15 
.0S7 
.078 


M 
1.6 
.46 
.S9 
.47 
.49 


.11 
.19 
.27 
.St 


.56 
.57 


1.00 
.49 

1.11 
.77 
.011 


.47 
.61 
.8 
L4 
.4 


.61 


After  eliminating  the  number  of  cattle  which  die  within  forty- 
ftight  hours  after  vaccination  as  a  result  of  being  already  infected 
with  blackleg  at  the  time  of  injection,  and  those  whose  death  has 
)een  due  to  mistakes  in  performing  the  operation,  the  number  of 
mses  that  died  pfter  vaccination  is  reduced  to  3,575,  or  0.48  per 
'^^t,  whereas  tht   "ospoc  t  Ifhout  ^^^^  use  of  vaccine  were  formerly 

>  hifi^^  »s  10  or  ' '    ^-      -•     •*  "-•'-    •oi-^'»s  t>»''^duced  annually  in  tli 
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Alk     lJ.^. 


sr  * 
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e  has  been  a  consideral 

,».n/><^iori  in  tne  lic^j^oi^v^j   .,_•  cast/     -^   'abies  during  the  past  y 

^0  susT^p'*ted  cases  examinee     ■     he  laboratory  of  tne  IPs 

.^    ^      >iTnQi*..    Vom  flil  sourc*»<?,  i^  ^>rvi<red  positive,  of  which  ni 

*-^^r\        fhiT     b^     ^ictrict,  as  compared  with  u 
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or  a  similar  period  of  time  last  year,  or  a  reduction  of  38  per 

M    In  the  following  table  the  source  and  species  of  the  animals 

:ed  and  the  result  of  the  experimental  animal  inoculations  and 

oscopic  examination  of  the  plexiform  ganglia,  together  with 

ne  number  of  persons  or  animals  bitten,  are  given : 

Results  of  inoculation  tests  and  microscopic  examination  for  rabies. 


Date. 


1905. 

ly   3 

pt.  5 
pt.  29 
t.  4 
t.  23 
»V.  9 
•V.  11 
•V.  13 

L906. 

a.  12 
CI.   13 

ti.    16 

tr.    8 

»r.  21 
17  28 
fcy  29 
ne  16 


Record 
No. 


388 
394 
395 
396 
897 
398 
399 
400 


414 
417 
422 


Kind  of 
animal. 


Steer  . 
Dog  .. 

do 

do 

do 

do 

do 

do 


.do 
.do 
.do 


fiOl    do 


558 
596 

614 


.do 
.do 
.do 
.do 


Received  from — 


District  of  Columbia 

Flat  Rock,  N.  C 

District  of  Columbia 

Drivers,  Va 

District  of  Columbia 

Fairiands,  Md 

District  of  Columbia 
....do 


Result  of  in- 
oculation. 


Diagnosis  bv 

histological 

examination. 


Persons  or  animals 
bitten. 


Positive  ....  I  None  made . . . 

....do I do 1  woman,  2  dogs. 

do I do I 

do I  Positive i  1  child. 

do do I  1 

do I do 1 


.do 
.do 


.do 1  child. 


man. 

man:  scratch. 


.do 


Landover,  Md do 

Rockville,  Md do 

Arlington,  N.J do 

Norfolk,  Va do 


.do 
.do 
.do 


Igirl. 


2  men. 


Several  men 

dogs. 
1  girl. 


and 


Not  character- 
istic. 

District  of  Columbia do '  None  made. . . 

do do I  P<feltive i  4  persons. 

do do I  None  made...' 

Blacksburg,  Va do do Several  dogs. 


In  the  10  positive  cases  in  which  the  plexiform  ganglia  were  sec- 
oned  there  was  only  one  case  (No.  504)  in  which  the  lesions  were 
ot  sufficiently  marked  to  base  a  positive  diagnosis  without  waiting 
NO  weeks  for  the  rabbits  to  develop  the  symptoms,  and  in  this  case 
le  dog  was  killed  during  the  course  of  the  disease.  This  demon- 
xates  the  necessity  of  allowing  the  animal  to  die  naturally  from 

J  effects  of  rabies  if  an  early  diagnosis  by  means  of  a  ganglia 
lamination  is  to  be  assured. 

Rabies  has  been  quite  prevalent,  however,  in  the  portion  of  Mary- 
md  adjacent  to  the  Bureau  Experiment  Station,  and  several  dogs 
ave  been  tested  at  the  station.  It  is  believed  that  this  locality 
5  not  more  especially  infected  than  many  other  {)laces,  but  that  the 
requency  witn  which  rabies  is  found  there  within  a  small  cir- 
umscribed  area  is  probably  due  more  to  the  careful  attention  given 
3  the  subject  than  to  the  more  common  occurrence  of  the  affection. 

The  great  variations  in  the  histories,  symptoms,  and  autopsy 
ssions  of  rabid  dogs  makes  a  diagnosis  practically  impossible  with- 
ut  inoculation  or  microscopic  tests.  Our  experience  is  such  that 
^e  regard   it  as  real   wisdom  to  place  under  proper  restraint  at 

ce  every  dog  that  shows  abnormal  symptoms  of  any  kind.  The 
estraint  need  not  and  should  under  no  circumstances  be  of  a 
ruel  kind.     It  is  much  easier  to  terminate  a  temporary  restraint 

ter  the  dog  has  recovered  than  to  correct  the  damage  he  could  do 
t  his  affection  proved  to  be  rabies. 

During  the  year  three  experiments  were  made  by  the  Pathological 
division  in  order  to  test  the  effect  of  filtration  on  the  virus  of 
abies.  The  material  used  was  taken  from  rabbits  dead  as  a  result 
nnocnlation  with  street  vims.  The  brain  was  removed,  macerated 
I  a   mortar,  and   made  into  an  emulsion  with  physiological  salt 
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solution.  This  emulsion  was  then  mixed  with  a  bouillon  culture 
of  Bacillus  proteus  ovlgaris  of  Hauser  and  filtered  through  a  Pasteur- 
Chamberland  B  filter,  the  filtration  being  hastened  bv  a  vacuum 
df  25  inches.  Cultures  made  from  the  filtrate  remained  sterile,  and 
rabbits  inoculated  intracerebrally  with  the  material  remained 
healthy,  while  the  check  animals  inoculated  in  a  similar  manner  with 
the  nonfiltered  emulsion  died  in  every  case  with  typical  symptoms 
of  rabies.    We  therefore  conclude  that  the  virus  is  nonfilterable. 

Having  established  this  fact,  it  was  then  decided  to  make  routine 
examinations  for  the  presence  in  the  Purkinje  cells  of  the  cerebellum 
and  in  the  cells  of  tne  hippocampus  major  of  the  so-called  Negri 
bodies  which  have  recently  been  considered  as  the  etiological  agents 
of  the  disease.  These  bodies  are  cell  inclusions  found  by  Negri 
1903,  and  claimed  by  him  to  be  protozoa  and  the  specific  cause  oi 
rabies.  They  vary  in  size  from  0.5  to  25  microns  in  diameter,  and 
while  the  filterability  of  these  bodies  may  not  be  impossible,  never- 
theless the  faihire  of  the  virus  of  rabies  to  pass  through  the  fine 
meshes  of  a  Chamberland  B  filter  in  the  above-mentioned  experi- 
ments seems  to  be  additional  proof  of  the  etiological  significance 
of  these  cell  inclusions.  They  have  been  found  varying  in  size,] 
shape,  and  number  in  all  the  positive  cases  for  which  they  wer 
examined,  but  in  ncme  of  those  cases  which  were  proved  negative 
by  other  tests.  As  these  examinations  did  not  include  all  the  cases 
t&at  were  received  during  the  fiscal  year  the  results  have  not  been 
included  in  the  above  table;  but  it  is  apparent  that  the  finding  of 
Negri  bodies  in  the  brains  of  animals  suspected  of  rabies  is  the 
most  satisfactory  and  most  rapid  means  available  for  the  diagnosis 

of  this  disease. 

I 

SOSGELIiAKEOUS  INVESTIGATIONS  OF  DISEASES. 

SO-CALLED   BOTTOM    DISEASE   OF   HORSES. 

"  Bottom  disease,"  an  affection  of  horses  pasturing  in  the  bottom 
lands  along  the  Missouri  River  in  Iowa  and  Nebraska,  is  un    r 
vestigation  by  the  Pathological  Division.    At  the  present  s 
the  work  there  appears  reason  for  associating  this  malady  wim 
affection  of  cattle  known  in  Nova  Scotia  as  Pictou  disease,  wiit 
Winton  disease  of  horses  of  New  Zealand,  and  with  Molteno  cat 
disease  of  South  Africa.    The  tissues  examined  present  practi 
the  same  lesions  as  those  described  for  the  above-mentioned  f 
tions,  namely,  interlobular  connective  tissue  hyperplasia,  fatty 
nitration  of  the  liver  cells,  and  hemorrhages  into  the  spleen. 

Pictou  disease,  Winton  disease,  and  Molteno  cattle  disease  have 
^Aen  investi^ted  time  and  a^ain  in  an  endeavor  to  find  a  causative 
-^ent.    All  inoculation  experiments  have  failed,  and  it  has  only  be« 

iTirJ  of  late  that  feeding  experiments  with  certain  weeds  have  pv«B 

ir\^j  reliable  results. 

;tou  disease,  occurring  in  Pictou  and  Antigonish  counti      N< 
scvtia,  is  now  ascribed  to  the  ingestion  of  a  weed  called  :         il 
Vinton  disease  is  thought  to  be  caused  by  a  member  of  the  ri 
amily,  Senecio  jacohcea.    The  Molteno  disease  of  South  AL* 
,  -SqhlT  'p/liioprt    ic^or/lif>g    '^  ^p^nt  investigations,  by  still  an 
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p^ort,  Senecio  hurchelli.  At  least  these  weeds  when  fed  to  the 
aaals  in  their  respective  localities  have  produced  diseases  followed 
a  train  of  symptoms  corresponding  to  those  seen  in  the  naturally 
aced  disease.  The  post-mortem  findings  were  also  quite  similar. 
was  also  proved  that  these  plants  were  most  dangerous  in  the 
ing  state.  Yet  another  variety  known  as  Senecio  Catif alius  was 
ina  to  be  deadlj  to  stock. 

deeding  experiments  have  been  planned  by  the  Bureau,  and  a 
y  of  the  varieties  of  weeds  found  in  the  infected  area  of  Ne- 
L  and  Iowa  is  now  in  progress. 

A    MOUTH   DISEASE  OF  GOATS. 

SVithin  a  week  after  the  importation  of  34  Saanen  and  Toggen- 
rp  goats  from  Switzerland  and  while  they  were  still  held  in  quar- 
tine  at  Simonsons  Island,  New  York^  a  peculiar  mouth  disease 

ilating  the  virulent  foot-and-mouth  disease  of  Europe  was  ob- 

*ved  by  the  superintendent  of  the  quarantine  station,  who  imme- 

y  telegraphed  for  the  pathologist  of  the  Bureau  to  make  an 

a    ligation.    On  arrival  it  was  found  that  at  least  .32  per  cent  of 

5  nock  was  showing  more  or  less  advanced  symptoms  of  the  dis- 

After  a  careful  clinical  examination  of  all  the  affected  ani- 

s,  which  included  the  taking  of  temperatures  and  the  examination 
the  mucous  membranes  of  the  mouth,  eyes,  and  nostrils,  a  diag- 
sis  of  impetigo  labialis  was  made.  This  disease  is  also  known  as 
cial  dermatitis,  orf,  and  cursta  labialis  in  England  and  Scotland, 
teigmaul  and  maulgrind  in  Germany.  Reports  have  been  re- 
ived of  its  prevalence  in  Canada,  West  Indies,  and  several  sections 
the  United  States. 

The  lesions  in  the  early  stages  usually  appear  as  an  acute  localized 
Sammation  of  the  skin  on  the  outside  or  the  lips.  This  pimple- 
:e  formation  is  attended  with  much  inflammatory  swelling  with  a 
cided  tendency  to  the  formation  of  pustules.  They  dry  and  form 
usts  of  a  dark  grayish  color  and  or  a  fungoid  appearance.  The 
owths  extend  rapidly  and  become  confluent  in  the  course  of  a  few 
ys,  forming  a  large  diffuse  scab,  which  is  found  when  removed  to 
ver  a  suppurative  surface.  Simultaneously  with  this  the  lips 
come  tumened,  swelling  to  three  or  four  times  their  normal  thick- 
ss.  The  appetite  usually  remains  good,  but  the  animals  feed  with 
eat  difficulty  owing  to  the  sensitiveness  of  the  affected  parts.  In 
e  most  advanced  cases  the  scab  extends  from  the  lips  up  over  the 
eeks  and  eyes,  and  in  some  instances  a  muco-purulent  nasal  dis- 
Tge  appears,  which  adheres  to  the  nostrils  and,  together  with  the 
pollen  condition  of  the  surrounding  tissues,  causes  a  more  or  less 
mplete  occlusion  of  the  air  passages,  resulting  in  labored  breath- 
g  upon  exercise.  In  some  cases  the  lesions  extend  into  the  month, 
oducing  erosions  on  the  inside  of  the  lips,  on  the  gums,  and  on  the 
axillary  pad  of  the  hard  palate.  These  lesions,  which  are  of  a 
ongy  consistency  and  present  a  papillomatous  appearance,  were 
pecially  noted  on  the  smaller  goats.  Similar  wartlike  growths 
ve  been  noticed  on  the  teats  and  udders  and  on  the  legs,  especially 
out  the  coronet  and  in  the  fold  of  the  fetlock.  The  disease  has 
5n  transferred  to  sheep  and  goats,  but  cattle  appear  to  be  insus- 
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ceptible.     Work  is  at  present  being  performed  with  the  view  of  de- 
termining the  nature  of  the  causative  agent  of  the  affection. 

The  lesions  readily  yield  to  a  treatment  of  boracic  acid,  sulphur, 
and  petrolatum,  and  one  or  two  applications  are  usually  sufficient  to 
cure  every  case  without  complications.  In  fact,  the  disease  appears  to 
respond  quickly  to  any  of  the  conmion  antiseptic  solutions. 

ROUNDWORMS   IN    SHEEP. 

Throughout  the  more  thickly  settled  regions  of  the  United  States 
one  of  the  most  important  factors,  if  not  the  most  important  one,  in  the 
lack  of  success  commonly  experienced  in  sheep  raising  is  the  damage 
caused  by  internal  parasites,  and  thousands  of  farmers  in  the  east- 
em  half  of  the  United  States  have  been  driven  to  abandon  the  sheep 
industry  because  of  losses  among  their  flocks  due  to  parasitic  infec- 
tion. The  roundworms  occurring  in  the  alimentary  canal  are  as  a 
group  probably  the  most  important  of  the  parasites  of  sheep,  com- 
prising no  less  than  fifteen  to  twenty  distinct  species,  some  oi  which 
are  both  very  common  and  decidedly  injurious. 

Because  of  their  importance  an  investigation  of  these  parasites  has 
been  undertaken  by  the  Zoological  Division  with  the  intention  of 
describing  the  various  roundworms  parasitic  in  the  alimentary  canal 
of  ruminants  in  order  that  they  may  be  distinguished  from  one  an- 
other and  determining  as  far  as  possible  theirlife  histories,  from  a 
knowledge  of  which  practicable  methods  of  preventing  infection 
may  be  devised.  Considerable  progress  has  been  made  in  this  inves- 
tigation, inasmuch  as  the  principal  facts  in  the  life  history  of 
Hcemonchua  contortuSj  commonly  known  as  the  stomach  worm  or 
twisted  wireworm  of  sheep,  have  been  established.  This  species, 
whose  life  history  was  heretofore  unknown,  is  probably  the  most  im- 
portant of  all  the  roundworms  occurring  in  sheep.  The  eggs  of 
the  parasite  are  scattered  over  the  pastures  in  the  droppings  of  in- 
fested sheep  or  cattle.  Under  suitable  conditions  of  heat  and  mois- 
ture they  hatch  in  a  few  days,  and  within  about  two  weeks  the  em- 
bryos develop  to  a  stage  in  which  they  are  enveloped  in  a  cuticuhir 
sheath  without  openings.  Prior  to  this  stage  the  embryos  are  easily 
killed  by  freezing  or  drying,  but  after  acquiring  their  sheath  they  are 
able  to  withstand  continued  and  repeated  freezing  and  will  survive 
for  many  weeks  in  a  dried  condition.  During  wet  weather  and  on 
dewy  nights  the  ensheathed  embryos  crawl  up  stalks  of  grass  or 
'^ther  convenient  objects,  ceasing  their  migrations  when  the  humidi^ 
>f  the  atmosphere  rails  below  the  point  of  saturation,  usually  coil- 
^Tior  themselves  into  a  spiral  like  a  watch  spring.  They  remain 
uiesce^"*-  until  the  air  again  becomes  moisture  laden,  when  they 
^svn^^  Vioir  migrations,  ^adually  working  their  way  hiefaer  and 
^1.  ^'  ^(m  grass  thus  mfested  is  eaten  by  a  sheep  or  other  rumi- 

^       oryos  continue  their  development,  attaining  full  ma- 

uiit;  jyjiit  three  weeks.  The  foregoin^^  facts  are  discussed  more 
nlh*  ,  ^Mreau  Circular  No.  93.  Experiments  are  in  progress  to 
oiA^iiiii/'-  ^e  necessary  precautions  to  be  taken  in  order  to  rai« 
^nnh<j  -fp—  xom  parasites,  particularly  Hcemonchus  contortu»^  th« 
-,-.•. --1  voim  {OP^ophagoatomum,  columhianum) ^  and  the  hook' 
k  'VM^'Z/vn*.,,-    V -••./vw/l/.^^^/»7'»*<^^      go  far  the  results  of  thtf^ 
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Kperiments  have  been  very  encouraging,  indicating  the  entire  feasi- 
ility  of  raising  sheep  free  from  the  species  of  parasites  mentioned, 
nd  more  extensive  experiments  in  various  parts  of  the  country  in 
ooperation  with  State  experiment  stations  and  individual  sheep 
owners  are  being  planned. 

GID  IN  SHEEP. 

Further  reports  of  the  occurrence  of  the  gid  parasite  in  Montana 
lave  continued  to  come  in  since  its  discovery  there  in  1904,  indicat- 
ing that  this  dangerous  parasite  is  becoming  more  prevalent  in  that 
State.  In  certain  details  the  specimens  of  the  parasite  from  Mon- 
tana differ  from  specimens  of  European  origin,  and  these  differences, 
if  found  to  be  constant  in  all  specimens,  would  show  that  the  Ameri- 
can form  is  of  a  different  species  or  variety  from  that  found  in 
Europe.  It  is  planned  to  investigate  more  fully  this  question  of 
identity  and  to  make  a  study  of  the  distribution  of  the  Montana 
parasite,  the  amount  of  damage  caused  by  it,  the  relation  of  dogs 
and  wolves  to  its  propagation,  and  other  points  in  its  life  history  of 
importance  from  the  standpoint  of  prophylaxis. 

THE  LARGE  AMERICAN   FLUKE   IN   SHEEP. 

A  destructive  outbreak  of  fluke  disease  in  a  flock  of  sheep  in 
Michigan  during  the  winter  was  found  to  be  due  to  the  large  fluke 
[Fasctola  magna).  While  this  parasite  is  common  in  cattle  m  vari- 
ius  parts  of  the  United  States,  it  seems  never  to  have  been  definitely 
•eported  in  sheep  prior  to  this  time. 

AUTOPSIES  ON  WILD  ANIMALS. 

The  National  Zoolo^cal  Park  furnishes  quite  an  important  per- 
centage of  the  necropsies  made  by  the  Pathological  Division.  Dur- 
ng  the  past  year  171  animals  from  this  source  have  been  examined, 
'n  this  collection  are  represented  only  the  vertebrata,  being  still 
iirther  limited  to  the  series  amniota.    The  list  is  pretty  evenly  and 

dely  distributed  among  the  three  classes,  reptilia,  aves,  and  mam- 
nalia.  If  space  permitted,  a  still  further  classification  would  be 
lot  only  interesting  but  important  for  study  as  showing  the  truly 
^mparative  nature  of  the  pathologic  studies  thus  carried  on. 

The  post-mortem  findings  reveal  the  following : 

Not  diagnosed  (failure  due  to  decomposition  and  other  unavoid- 
ible  conditions),  18;  traumatisms,  5;  poisoning  (arsenical),  9;  old 
ige,  1;  diseases,  138.  Of  the  last  number  there  are  accredited  to  the 
ligestive  apparatus  52  cases,  apportioned  as  follows : 

Liver,  5  (cirrhosis,  2;  fatty  degeneration,  2;  necrobacillosis,  1). 
jastro-intestinal  tract,  45  (acute  indigestion,  1;  gastritis,  1;  gastro- 
enteritis, 10;  gastritis  and  intestinal  hemorrhage,  2;  enteritis,  14; 
enteritis  complicated  with  peritonitis,  4;  infectious  enteritis,  3;  in- 
fectious entero-hepatitis,  1 ;  nemorrhagic  enteritis,  1 ;  colitis,  1 ;  ulcer- 
itive  colitis,  1;  gangrenous  intestines,  1;  intussusception,  1;  intestinal 
:)arasites,  3;  carcinoma  of  the  abomasum,  1).  The  gastro-intestinal 
md  respiratory  tracts  were  involved  together  in  2  cases.     Enteritis 

id  pulmonary  edema,  1 ;  pneumonia  and  catarrhal  enteritis,  8 ;  pul- 
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monary  edema,  1 ;  pneumonia  and  pleurisy,  2 ;  streptococcal  broncho* 
pneumonia,  1 ;  verminous  pneumonia,  1 ;  lung  parasites,  1 ;  asphyxia, 
1.  The  cenito-urinary  tract  was  involved  4  times— septic  metritis 
and  purulent  peritonitis,  1;  acute  interstitial  nephritis,  1;  chronic 
interstitial  nephritis,  2. 

Bacterial  diseases  were  specifically  determined  in  the  followiiij;  44 
cases:  Tuberculosis,  16  (pulmonary,  1;  abdominal,  1;  generalized, 
14) ;  infection  with  Bdciltus  hydrophilia^  2 ;  with  B.  proteus^  17,  in- 
cluding 1  case  of  infection  with  B.  proteua  -fluoreacens ;  infection  with 
B.  enteritidiSj  2;  with  B.  pyoaceaneus^  1;  hemorrhagic  septicemia. 
3 ;  septicemia,  2 ;  septico-pyemia,  1.  Mycotic  disease  figures  six  times 
in  this  list,  all  being  cases  of  aspergillosis  (generalized,  4,  1  by  A, 
•flavus^  3  by  A,  fumigatus;  pulmonary,  2,  both  by  A.  fumigaitut). 
There  were  also  noted  1  case  of  pseudo-leukemia,  1  of  double  goiter, 

2  of  osteomalacia,  and  2  of  filariasis. 

DISEASES  OF  BIRDS. 

The  routine  post-mortem  work  on  birds  by  the  Pathological  Divi- 
sion has  furnished  the  usual  variety  of  diseases^  with  here  and  there 
the  occurrence  of  some  rare  form.  Traumatism  claimed  2,  both 
cases  being  instances  of  a  foreign  body  in  the  gizzard.  One  duck 
and  2  chickens  came  as  samples  of  a  rather  extensive  outbreak  of 
food  poisoning.  Three  deaths  by  impaction — 1  of  the  crop,  1  of  the 
intestines,  and  1  of  the  oviduct — and  1  case  of  invagination  of  the 
intestine  with  consequent  bacterial  invasion  of  the  whole  body  were 
noted  among  chickens.  Four  chickens  revealed  on  necropsy  an  in- 
testinal catarrh  due  to  intestinal  parasites,  and  5  pigeons  brought  in 
at  different  times  showed  the  presence  of  the  air-sac  mite.  Protozoal 
diseases  were  represented  by  epithelioma  contagiosa  or  chicken  pox, 
6  chickens,  and  infectious  entero-hepatitis,  1  turkey  and  1  peacock. 
There  was  1  case  of  peritonitis  in  a  chicken  due  to  ruptured  oviduct 
and  11  cases  of  enteritis,  6  of  which  were  cases  of  "  going  li^t, 

3  due  to  infection  with  Bacillus  enteritidis — 1  duck  and  2  pigecms. 
Contagious  catarrh  or  roup  was  found  in  4  chickens,  and  there  were 
5  cases  of  pneumonia  (4  chickens  and  1  canary),  3  cases  of  infection 
of  chickens  with  Bacteria  sanguinarium^  and  3  cases  of  pulmonaij 
congestion  (2  parrots  and  1  canary),  1  parrot  being  a  case  of  coh- 
bacfllosis. 

A  few  cases  deserve  special  mention,  one  by  reason  of  its  trans- 
missibility  to  man,  one  for  its  peculiar  interest  to  sportsmen,  and 
one  as  an  interesting  pseudo-tuoerculosis. 

3esides  tuberculosis  there  are  two  infectious  diseases  that  quite 
rrequently  destroy  parrots — colibacillosis  and  psittacosis,  the  latter 
^ing  an  infection  with  Bacillus  enteritidis.    One  of  the  cases  noted 

30ve  as  pulmonary  congestion  was  in  a  parrot,  the  bacteriolpgicil 
lamination  of  which  revealed  a  colibacillosis.  This  infection  being 
*o  prevalent  among  parrots,   it  may   well  be  asked  whether  the 

*Ay  removal  of  fecal  matter  from  the  cage  and  the  preventioD 
s  mixture  with  the  food  may  not  be  an  important  factor  in 
jiviuhylaxis.     It  is  quite  certain  that  those  who  keep  parrots  can 
^r    \^  t^^   ^,arefu'  »»>  the  mat*^**^  ^f  cleanliness. 

'    -^^ii    jvf^.^^c      ,.\x^f\v^firtf*t        jA^*<"«ooQis,  a  virulently  infbctioiis 
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isease  of  parrots  due  to  the  presence  of  a  BacUlua  enteritidis 
ariant.  Parrots  imported  into  France  in  larse  numbers  from  the 
•outh  American  countries  have  developed  this  disease  on  the  voyage, 
lany  of  them  dying  and  those  that  reached  their  destination  being 
•ibuted  through  purchase  or  otherwise  only  to  sicken  with  the 

ae  disease,  and,  further,  to  transmit  their  disease  to  human  beings 
mo  fondled  them  or  fed  them  from  their  own  mouths  or  who  cleaned 
heir  cases. 

The  development  and  maintenance  of  hunting  preserves  has  until 
ately  received  little  attention  in  this  country.  Interest  in  hunting 
s  on  the  increase,  and  of  necessity  the  number  of  preserves  of  •sucn 
3irds  as  ^ve  sport  to  the  hunter  will  be  likewise  augmented.  With 
:his  massing  together  in  large  numbers  of  birds  and  animals  will 
?ome  an  increase  in  disease,  or  at  least  greater  attention  to  the 
liseases  of  game.  Grouse  disease  has  long  been  known  and  dreaded 
)y  sportsmen  in  England.     Various  causes — damp  weather,  para- 

es,  etc — were  assigned  to  it  until  Klein's  work  was  published 
n  1889.  He  demonstrated  the  causative  relationship  of  a  number 
)f  the  colon  group  of  bacilli  to  this  disease.  Hitherto  grouse  disease 
las  not  been  reported  in  this  country,  but  during  the  past  year  a 
)reserve  near  Washington,  D.  C,  lost  great  numbers  of  partridges, 
md   an   investigation  of  the  disease  revealed   the  cause  to  be  a 

illus  identical  with  that  recognized  bv  Klein  in  grouse  disease. 
A  most  interesting  form  of  pseudo-tuberculosis  in  canaries  was 
fivestigated.  A  canary  fancier  who  had  lost  several  birds  brought 
^o  dead  birds  for  examination.  A  small-sized  mass  of  "  canker  " 
r  yellowish,  cheesy,  pseudo-membranous  exudate  was  found  in  the 
louth.  The  spleen  was  enlarged  to  double  its  usual  size,  quite 
lack  where  the  original  spleen  tissue  could  still  be  seen,  and  so 
udded  with  caseous  nodules  as  to  be  literally  transformed  into  a 
iberculated  mass.  The  liver  was  studded  with  fine  yellowish  spots; 
le  lungs  and  the  kidneys  were  congested.  Histologic  examination 
f  the  tubercular  or^ns  gave  an  exact  reproduction  of  Malassez 
nd  Vignal's  tuberculose  zoogleique,  while  there  was  recovered  in 
►ure  culture  from  these  organs  as  well  as  from  the  blood  a  bac- 
srium  which  in  plain  broth  grew  as  a  streptobacillus.  This  bacte- 
ium  proved  pathogenic  for  mice,  guinea  pigs,  rabbits,  and  pigeons 
y  intravenous  and  subcutaneous  injections  and  by  inoculation 
n  the  irritated  mucous  membrane  of  the  mouth.  The  spleen  ap- 
peared to  be  the  chief  point  of  attack,  with  the  liver  and  lungs 

±  in  the  order  named.  The  pathologic  findings  were  identical 
n  both  canaries  and  in  one  brought  in  five  weeks  later.     In  this 

:  bird  the  "  canker "  had  diminished  from  a  large  mass  to  a 
iinute  speck  under  the  application  of  weak  boric-acid  solution, 
lowever,  unless  such  cases  are  noted  very  early  and  treated  ener- 
etically,  there  can  be  little  hope,  as  the  germ  appears  to  be  quickly 
ransferred  by  the  lymphatics  to  the  viscera.  Streptobacillary 
iseudo-tuberculosis  has  not  been  noted  before  in  this  country. 

During  the  year  pulmonary  mycosis  in  birds,  which  subject  was 
omprehensively  described  in  the  Twentieth  Annual  Report  of  this 
bureau,  has  been  observed  in  6  birds  ^2  white  Indian  cranes,  2 
?d-head  ducks,  1  ibis,  and  1  loon)  autopsied  at  the  National  2iOolog- 
»1  Park.    In  all  these  cases  the  affection  appeared  very  extensive, 
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especially  affecting  the  lungs  and  the  air  sacs.  It  is  quite  evident 
that  the  disease  was  contracted  before  the  arrival  of  these  birds  at 
the  park,  as  they  all  succumbed  in  from  eight  to  twenty-five  days 
after  being  received. 

BEE  DISEASES. 

Since  the  latter  part  of  the  sunmier  of  1905  the  Pathological 
Division  has  been  engaged  in  cooperative  experiments  with  the 
Bureau  of  Entomology  in  the  investigation  of  aisease  of  the  honey 
bee,  especially  black  brood  (foul  brood  of  Cheshire  and  Cheyne). 
A  considerable  part  of  the  work  has  consisted  in  diagnosing  sam- 
ples of  diseased  brood  sent  to  the  laboratory  from  various  parts 
of  the  country.  As  a  result  of  the  examinations  it  would  appear 
from  the  negative  result  of  many  of  our  cultures  that  there  are  a 
considerable  number  of  combs  m  which  the  larvae  have  died  as 
a  result  of  chillinff  or  other  causes,  and  yet  the  appearance  of  the 
comb  to  the  nakea  eye  so  much  resembles  the  appearance  of  black- 
brood  combs  that  a  positive  diagnosis  was  renaered  almost  impos- 
sible without  recourse  to  a  bacteriological  examination.  BaunUus 
alvei  was  isolated  from  a  number  of  cases,  and  new  foci  of  the 
disease  have  been  located,  especially  those  at  Queen,  Pa.,  and  Pales- 
line,  111.  Attempts  were  made  in  a  small  colony  over  a  period  of  sev- 
eral weeks  to  reproduce  black  brood  through  the  feeding  of  pure  cul- 
tures of  Bacillus  alvei^  but  they  have  not  thus  far  proved  successful. 

A  few  specimens  of  bees  affected  with  bee  paralysis  were  ex- 
amined bacteriologically,  and  while  several  organisms  were  isolated 
from  the  specimens,  no  one  of  them  appeared  regularly  in  the 
different  cases.  The  nature  of  this  pecuuar  mala^  wiU  receive 
further  study.  Several  cases  of  supposed  foul  brood  were  also 
received,  and  anaerobic  and  aerobic  cultures  were  inoculated  in 
media  made  from  healthy  bee  larvce,  but  no  conclusions  have  been 
drawn  from  the  limited  amount  of  work  done  with  the  bacteria 
thus  obtained. 

EXPERIMENTS  WITH  DIPS  AND  DISINEEGTANTS. 

STOCK  DIPS. 

Extensive  laboratory  experiments  have  been  made  in  the  Bio- 
chemic  Division  during  the  past  year  with  various  forms  of  stock 
dips  with  the  object  of  increasing  the  efficiency  of  the  dips  now  used 
for  official  dipping,  and  also  for  the  purpose  of  determining  the 
value  of  dips  not  now  permitted  for  official  use.  The  standardization 
of  dips  which  are  as  a  rule  made  of  crude  materials  is  a  difficult 
problem  and  will  no  doubt  consume  considerable  time,  but  sufficient 
progress  has  already  been  made  to  lead  us  to  hope  that  we  may  suc- 
ceed in  our  attempts  to  increase  the  efficiency  of  stock  dips  and  at  the 
same  time  to  decrease  their  cost.  The  laboratory  experiments  have 
progressed  to  such  a  point  that  practical  field  experiments  based 
upon  results  obtained  m  the  laboratory  have  alreadj^  been  started 
by  cooperation  of  the  Biochemic  and  2jOological  Divisions  witi^  tlio 
South   Dakota   Agricultural   Experiment   Station.    Spedally  pre- 
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ysLTed  dips  are  being  tried  on  sheep  affected  with  scab  and  are  also 
)eing  tested  by  comparing  their  effects  upon  scab  mites  removed 
from  their  host. 

An  effort  has  been  made  to  modify  crude  petroleum  so  as  to  remove 
the  possibility  of  the  injury  to  cattle  which  sometimes  follows  the 
use  of  the  plain  crude  oil  as  a  dip.  As  a  result  of  these  experiments 
Ml  emulsion  was  devised  and  subsequently  described  in  Circular  No. 
89  of  this  Bureau.  Reports  from  field  experiments  indicate  that 
when  properly  prepared  this  emulsified  oil  possesses  the  virtue  of 
the  crude  oil  without  its  injurious  properties.  Further  experiments 
with  the  emulsion  are  desirable. 

DISINFECTANTS. 

In  conjunction  with  the  dip  experiments  a  similar  line  of  work 
has  also  been  undertaken  with  disinfectants.  Fair  progress  has 
been  made,  and  a  detailed  report  of  the  results  will  soon  oe  submitted 
for  publication.  The  experiments  have  so  far  been  directed  chiefly 
toward  the  determination  of  the  relative  value  of  cresol-soap  solu- 
tions and  carbolic  acid  as  germicides,  and  they  point  very  clearly  to 
the  fact  that  cresol-soap  solutions  containing  cresol  in  fixed  propor- 
tions  are   more   efficient   germicides   than   carbolic   acid   in   equal 

length. 

MISCEIiULNEOUS  ZOOLOGICAL  WORK. 

PARASITES   OF   POULTRY. 

The  various  species  of  tapeworms  occurring  in  poultry  in  this 
country  have  been  studied  bv  the  Division  of  Zoology,  and  a  circular 
(No.  85)  has  been  issued  fully  describing  these  forms  and  giving 
directions  for  treatment  and  prevention.  Other  parasites  of  poultry, 
some  of  them  species  new  to  science,  have  been  studied,  and  the  re- 
sults are  now  being  prepared  for  publication. 

TICKS. 

The  study  of  the  habits  and  life  histories  of  ticks  has  been  con- 
tinued. Some  unusual  host  relations  of  the  Texas  fever  tick 
(Boophilus  annulatus)  were  investigated  and  will  be  described 
in  an  article  soon  to  be  published.  Some  experiments  with  the 
chicken  tick  {Argas  miniatus)  were  begun  during  the  summer  of 
1905,  with  the  special  view  of  determining  its  relation  to  the  so-called 
•*  tick  disease  "  of  chickens  in  the  South,  which  is  probably  indentical 
with  the  tick-borne  spirillosis  of  South  American  chickens. 

COLX.ECTI0N   AND  IDENTIFICATION   OF  PARASITES. 

A  large  number  of  parasites  have  been  collected  at  the  autopsies 
jf  various  domestic  and  wild  animals,  and  numerous  specimens  sent 
in  by  correspondents  have  been  identified. 
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INDEX-CATAUKUJE   OF    MEDICAL    AND    VETERINARY    ZOOLOGY. 

The  work  on  the  card  index  has  been  continued  during  the  year, 
and  five  parts  of  the  Index-Catalogue  of  Medical  and  Veteriiian- 
Zoology,  Bulletin  39,  comprising  the  K  and  L  authors,  have  been 
publiSied. 

SUFEBVISION  OF  PEDIGBEE  BEGOBD  ASSOCIATIONS. 

A  radical  change  has  been  made  in  the  regulations  of  the  Govern- 
ment regarding  the  importation  of  animals  for  breeding  purposes. 
Heretofore  the  pedigree  certificate  of  animals  imported  for  breeding 
purposes  had  to  show  registration  of  sires  and  grandams.  This  re- 
quirement caused  endless  coinplaint  from  importers,  and  has  been 
maintained  only  because  the  Department  felt  that  in  no  other  way 
could  there  be  a  reasonable  assurance  of  pure  breeding.  Without 
a  closer  supervision  of  the  books  of  record  a  more  lenient  require- 
ment would  be  impracticable. 

To  improve  the  situation  the  Bureau  considered  the  advisability 
of  placing  on  the  American  herdbook  secretaries  the  responsibility 
for  the  pure  breeding  of  animals  imported  for  breeding  purposes, 
and  requiring  registration  in  an  American  book  of  record  as  the  only 
evidence  necessary  to  pass  a  breeding  animal  through  the  customs  free 
of  duty.  Before  taking  definite  action,  however,  the  sentiment  of 
the  secretaries  of  American  pedigree  record  associations  was  ascer- 
tained, and  it  was  found  that  the  great  majority  of  them  were  in 
favor  of  such  a  change.  Accordingly  Bureau  of  Animal  Industry 
Order  No.  130  was  revised  and  replaced  with  Bureau  of  Animal 
Industry  Order  No.  136,  to  take  effect  July  1,  1906.  The  new  order 
requires  all  animals  imported  for  breeding  purposes  to  be  registered 
in  an  American  book  of  record  before  free  entry  will  be  permitted. 
The  certificate  of  a  custodian  of  such  book  of  record  that  the  animal  is 
purebred  and  has  been  registered  is  all  that  is  necessary  for  free 
entry.  Where  a  breed  has  no  book  of  record  in  the  United  States, 
the  certificate  of  the  Chief  of  the  Bureau  of  Animal  Industry  must 
be  obtained  before  the  animals  are  passed  free.  A  herdbook  assistant 
to  the  Animal  Husbandman  of  the  Bureau  has  been  appointed  to 
devote  his  entire  time  to  the  work  of  supervising  the  certined  Ameri- 
can associations  and  the  examination  of  pedigrees  submitted  to  the 
Bureau  for  approval. 

This  chanffe  is  a  very  important  one  and  should  result  in  good  to  the 
breeding  industry.  It  will  not  only  make  secretaries  more  careful 
in  the  registration  of  imported  animals,  but  will  compel  impcoters 
to  register  such  animals,  which  has  not  been  done  in  all  cases,  particu- 
'arly  with  horses.  If  an  imported  animal  is  not  registered,  the 
^'•'^eding  of  its  progeny  is  difficult  and  often  impossible  to  establish, 

id  therefore  the  intent  of  the  law  is  nullified.  But  little  objection 
las  come  to  the  Department  from  importers,  and  this  has  been  largely 
.  roTT  'rnporters  of  horses,  who  claim  that  the  fact  that  horses  are  not 
•  ctc*io'  ined  will  make  it  difficult  to  get  American  certificates  to  the 
jort  or  entry  as  soon  as  importations  land;  but  this  difficulty  can 
'^'•'^bably  be  readily  remedied.    An  importer  can  mail  his  foreign 

-     ifipp^pc  V  ^h^    \nnprinnn  can-re^^Q-r-    iav  ^nrkijgh  in  advanCB  of  SftUing 
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)  allow  that  officer  time  to  record  them  and  issue  his  own  certificates 
ad  get  them  to  the  importer  on  landing. 

The  other  features  of  the  former  regulations  (Bureau  of  Animal 
ddustry  Order  No.  130)  are  retained  in  substantially  the  same  form. 
The  TOllowing  numbers  of  books  of  record  were  on  the  certified  list 
ulv  1,  1906 : 
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BREEDING  INVESTIGATIONS. 
HORSE   BREEDING. 

The  horse-breeding  work  at  the  Colorado  Experiment  Station  is 
irogressing  very  satisfactorily.  The  stallion  Carmon  was  bred  to  26 
lares  in  1905,  and  got  24  in  foal  at  the  first  service,  ffis  first  crop  of 
oals  came  last  spring,  and,  while  it  is  too  early  to  pass  an  opinion  on 
hem,  it  can  be  said  uiat  they  prove  the  horse  to  be  a  good  investment 
s  a  sire.  The  stud  has  been  increased  bv  the  purchase  of  two  mares 
Q  Kentucky— one  an  inbred  Mambrino  King  mare^  and  the  other  bv 
]!hester  Dare  out  of  a  daughter  of  Harrison  Chief.  We  have  af- 
eady  some  Harrison  Chief  blood  among  the  mares  in  Colorado, 
>ut  this  is  the  first  introduction  of  that  of  Mambrino  King,  unless 
he  claim  can  still  be  made  that  Mambrino  King  was  a  grandson 
f  Mambrino  Chief,  whose  blood  we  have  in  considerable  abundance. 
[Tie  female  line  from  Harrison  Chief  is  one  of  the  most  valuable 
:nown  for  the  production  of  quality,  style,  and  good  conformation, 
nd  Mambrino  King  was  one  of  the  handsomest  horses  ever  seen  in 
n  American  show  ring.  For  these  reasons  these  mares  should  be 
f  great  value  in  the  breeding  work. 

'fiiese  purchases  should  be  followed  by  others.    There  are  probably 

number  of  mares  in  the  Colorado  stud  which  will  have  to  be  dis- 
arded  eventually  as  unfit  for  breeding  purposes,  and  these  should 
>e  replaced  by  others.  Further,  20  mares  is  too  small  a  number 
rith  which  to  do  satisfactory  work.  The  number  should  be  in- 
reased.  The  experiment  in  breeding  carriage  horses  has  attracted 
he  attention  of  the  entire  country  and  has  caused  much  interest  in 
he  intrinsic  value  of  the  American  horse.  The  Department  has 
tarted  a  line  of  work  which  it  is  believed  will  be  of  the  greatest 
^alue  to  American  stockmen,  and  it  should  follow  it  up  systemat- 
cally  and  thorouorhly.  It  is  not  the  intention  to  recommend  that  the 
v^ork  should  be  increased  to  a  point  where  it  may  become  burdensome 
o  the  station,  but  the  Department  should  be  ready  to  purchase 
xceptionallv  good  mares  as  opportunity  offers,  even  if  the  number 
?  increased  \)eyond  20. 

Work  in  breeding  Morgan  horses,  in  cooperation  with  the  Ver- 
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mont  Experiment  Station,  was  begun  in  June  with  the  purchase  of 
7  mares  and  2  fillies  in  Vermont  and  2  mares  in  Kentucky.  The 
object  of  this  work  is  to  prevent  the  loss  of  the  Morgan  blood 
and  preserve  the  type,  at  the  same  time  increasing  the  size  over  that 
of  the  old  Morgan.  The  mares  were  bought  by  a  board  composed 
of  Prof.  C.  F.  Curtiss,  director  of  the  Iowa  Experinient  Station; 
Mr.  Cassius  Peck,  of  the  Vermont  Experiment  Station,  and  Mr. 
George  M.  Rommel,  the  Animal  Husbandman  of  this  Bureau.  The 
board  was  very  fortunate  in  securing  mares  of  good  size,  uniformity, 
and  quality,  and  strongly  bred  in  Morgan  line.  The  mares  pur- 
chased in  Vermont  were  sired  by  (Jeneral  Ghites,  Denning  Allen, 
Bob  Morgan,  Young  Ethan  Allen  (a  full  brother  of  Daniel  Lam- 
bert) ,  Rocky  Mountain,  and  Gillig.  Those  bought  in  Kentudry  were 
sired  by  Harrison  Chief  out  of  Morgan  dams,  and  give  a  combination 
of  blood  lines  which  is  of  the  greatest  value. 

The  extension  of  the  work  in  horse  breeding  is  a  matter  of  the 
highest  importance.  In  Vermont  it  is  doubtful  whether  the  resources 
of  the  station  will  permit  an  extension  beyond  what  will  come  from 
the  natural  increase  of  the  stud.  In  Colorado*,  however,  the  station 
is  anxious  to  increase  the  number  of  mares  materially,  and  the  senti- 
ment of  the  stockmen  of  the  State  is  in  harmony  with  the  station's 
attitude. 

A  more  important  extension  can  and  should  be  made  by  establishing 
experiments  m  Kentucky.  Nowhere  can  the  same  amount  of  useful 
and  valuable  material  be  found.  It  is  the  center  of  the  light  horse 
breeding  industry  of  the  country;  more  carriage  horses  come  from 
there  than  from  any  other  State  in  the  Union,  and  the  project  to  es- 
tablish a  breed  of  American  carriage  horses  will  never  be  complete 
until  the  advantages  of  Kentucky  are  realized.  The  importance  of 
this  step  warrants  an  increase  in  the  appropriation  for  this  purpose. 

BREEDING   ZEBRA   HYBRIDS. 

Unfortunately  no  progress  whatever  has  been  made  in  the  breed- 
ing of  hybrids  between  the  Grevy  zebra  and  the  mare.  The  Zoo- 
logical Park  has  not  been  able  to  breed  the  large  zebra  to  mares,  and 
a  younger  male,  presented  to  the  Department  by  Ras  Makonnen,  gov- 
ernor of  Harrar,  Abyssinia,  through  the  courtesy  of  Hon.  R.  P.  SKin- 
ner,  consul-general  at  Marseille,  broke  his  neck  the  first  day  he  was 
turned  out  last  spring  by  runninj^f  into  a  woven-wire  fence.  The  con- 
sent of  the  President  has  been  obtained  to  use  the  large  Grevy  zebra 
«»t  the  Bureau  Experiment  Station.  Quarters  are  being  arranged  and 
vill  sno»^  h*^  ^t^nclv  in   occupancy. 

.r.i     ,  *OT. A >—  rjiiiNA  AND  DUROC- JERSEY  sows. 

•  ■•  v^ots^acK"  •  le  lecundity  of  Poland-China  sows  was  made 
^y  u  .  inimal  Huauandman  of  the  Bureau,  and  the  results  were  pub- 
'shed  in  Circular  No.  95  of  the  Bureau  series.  A  similar  investi- 
,,*finT>  nf  the  fecundity  of  Duroc- Jersey  sows  was  included. 

r   ror  Poln»>d-Chinas  were  compiled  from  the  American  and 

now  ti..    National)  Poland -China  Records  for  the  years 

■^^  ind  18^>      >02.    Tho  ^otal  number  of  litters  for  the  earlier 

/  ^^--    ,n"  ^riyg,     r-     r^^n—lQ  ^omblned,  and  for  the  later 
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period  39,812.  The  average  number  of  pigs  per  litter  for  the  earlier 
period  was  found  to  be  7.04  and  for  the  later  period  7.52,  an  increase 
of  0.48  per  litter.  The  increase  was  somewhat  greater  in  the  Amer- 
ican Poland-China  Record  than  in  the  Ohio.  These  results  are  con- 
trar}'  to  popular  opinion  regarding  this  breed,  and  show  that  the 
charges  of  diminishing  fecundity  are  without  warrant  when  a  com- 
prehensive number  of  litters  is  considered.  They  also  show  the  value 
)f  the  system  used  by  the  hog  breeders'  associations  in  requiring 
breeders  to  report  the  number  of  pigs  farrowed  in  each  litter,  as  it 
nves  breeders  data  with  which  to  increase  the  fertility  of  their  herds. 

The  records  for  Duroc-Jersey  sows  could  not  be  compiled  for  so 
ong  a  period  of  time,  only  ten  years  being  available  with  a  compre- 
ensive  number  of  litters.  The  first  five  years  (1893-1897)  show  an 
verage  size  litter  of  9.22,  and  the  five-year  period  1898-1902  an 
verage  size  of  litter  of  9.27.  The  results  for  1893  seemed  to  be  ab- 
ormal,  and  if  omitted  there  is  a  decrease  of  0.01  per  litter,  too  small 
a  be  of  practical  value.  The  results  confirm  popular  opinion  that 
)uroc-Jersey  sows  are  more  prolific  than  Poland-Chinas. 

These  investigations  are  bemg  followed  with  studies  of  the  inher- 
tance  of  fecundity.  Some  results  have  already  been  obtained  which 
bow  that  the  size  of  litter  is  affected,  in  part  at  least,  by  ma- 
mmal inheritance  and  that  the  size  of  litter  mcreases  with  the  age 
nd  maturity  of  sows. 

POULTRY    BREEDING. 

The  cooperative  investigations  in  poultry  breeding  at  the  Maine 
nd  Rhode  Island  experiment  stations  have  been  continued  during 
lie  year.  In  Maine  the  principal  object  is  to  increase  the  egg-laying 
apacity  of  the  flock  of  chickens.  Already  several  hens  have  been 
ound  to  lay  more  than  200  eggs  in  one  year,  and  the  results  seem  to 
fidicate  that  the  average  egg  yield  of  a  flock  can  be  increased  by 
election.  A  bulletin  describmg  the  methods  used  and  the  results 
D  far  obtained  in  this  work  has  been  prepared  for  publication. 

In  the  Rhode  Island  experiments  an  effort  is  being  made  to  breed 
iirkeys  that  will  be  resistant  to  the  disease  commonly  known  as 
lackhead. 

BREEDING    EXPERIMENTS    WITH    SMALL    ANIMALS. 

Arrangements  have  been  made  to  begin  investigations  in  animal 
reeding  bj  collaboration  between  the  Animal  Husbandry  Office  and 
lie  Experiment  Station  of  the  Bureau,  using  for  this  work  the  large 
tock  of  guinea  pigs,  rabbits,  and  other  small  animals  at  the  station. 
Experiments  to  determine  the  effects  of  inbreeding  will  be  started  at 
nee,  and  studies  will  later  be  made  of  crossbreeding. 

FEEDING  INVESTIGATIONS. 

cooperati\t:  investigations  in  animal  nutrition. 

Investigations  in  animal  nutrition  in  cooperation  with  the  Pennsyl- 
ania  Experiment  Station  were  undertaken  in  1898,  when  the  con- 
ruction  of  a  respiration  calorimeter  for  domestic  animals  was  begun, 
he  completion  of  this  large  and  complicated  apparatus  occupied 
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fully  three  years,  the  first  experiments  with  animals  having  been 
conducted  in  the  winter  of  1901-2  and  work  having  been  continued 
up  to  the  present  time.  These  investigations  are  in  charge  of  Prof. 
H.  P.  Armsby,  director  of  the  Pennsylvania  station. 

The  investigations  constitute  a  careful,  scientific  study  of  the  funda- 
mental principles  of  animal  nutrition.  Starting  with  the  food  as  a 
source  of  energy  to  the  animal  machine,  they  follow  this  energy 
through  to  its  ultimate  effect,  determining  how  much  escapes  in  the 
undigested  residues  of  the  food,  how  much  is  expended  in  the  diges- 
tion and  assimilation  of  the  food,  and  what  surplus  remains  to  sustain 
the  life  of  the  animal  or  enable  it  to  produce  meat,  milk,  or  work.  The 
investigations  are  complicated,  requiring  the  services  of  not  less  than 
seven  men  for  the  actual  conduct  of  an  experiment,  and^  involve  in 
addition  a  large  amount  of  laboratory  work  and  extensive  compu- 
tations. Hence  it  is  not  strange  that  the  results  seem  slow  in  accumu- 
lating. The  results  thus  far  published  include  experiments  upon 
timotny  hay,  red-clover  hay,  ana  corn  meal,  as  to  their  relative  values 
both  for  maintenance  and  for  productive  purposes.  An  outline  of  the 
results  obtained  has  been  published  in  Bulletin  No.  74  of  the  Bureau 
of  Animal  Industry  and  in  Bulletin  71  (revised)  of  the  Pennsyl- 
vania station. 

More  important  than  the  mere  numerical  results,  however,  has 
been  the  aid  which  the  experiments  have  afforded  in  clearing  up  some 
fundamental  points  regarding  the  energy  relations  between  the  food 
and  the  animal.  At  the  time  when  these  investigations  were  begun 
the  prevailing  ideas  were  based  largely  on  Rubners  earlier  investiga- 
tions, which  were  popularized  in  the  United  States  by  the  writings 
of  Atwater.  It  was  then  supposed  that  the  so-called  "  fuel  values " 
of  feeding  stuffs — ^that  is,  the  amount  of  heat  which  they  were  capable 
of  giving  off  in  the  body — was  a  measure  of  their  nutritive  value,  and 
Rubner's  factors  for  the  fuel  values  of  human  food  were  used  quite 
generally  to  compute  the  fuel  values  of  the  digestible  nutrients  of 
stock  foods,  a  proceeding  natural  enough  at  that  time,  but  which  un- 
fortunately seems  to  have  proved  less  susceptible  to  change  than  the 
ideas  on  wiich  it  was  based  ^  ^ 

The  investigations  of  Kellner  in  Germany  and  those  at  the  Penn- 
sylvania Experiment  Station  have  amply  demonstrated  that  this  con- 
ception was  erroneous,  and  that  the  real  values  of  stock  feeds  are 
much  less  than  their  fuel  values.  That  this  should  be  true  in  the 
fattening  or  milk-producing  animal  is  not  so  surprising,  but  that  it 
should  prove  to  be  the  case  on  a  simple  maintenance  ration  compels  a 
material  modification  of  our  general  conceptions  and  is  of  funda- 
mental importance  to  the  theory  of  the  subject.  The  Pennsylvania 
experiments  have  shown,  in  the  first  place,  that  the  real  fuel  values  of 
stock  feeds  are  less  than  the  computed  ones,  and  that,  moreover,  but 
1  fraction  of  the  real  fuel  value  of  stock  feeds  is  utilized  for  any 
ourpose  in  the  body.  In  the  three  cases  thus  far  investigated  the 
'eal  values  for  maintenance  were  found  to  range  from  56  per  cent  of 
he  fuel  value  computed  from  the  digestible  nutrients  in  the  case  of 
imothy  hay  to  67  per  cent  in  the  case  of  corn  meal.  On  the  basis 
:)f  the  diorestible  nutrie^^^^s,  174  pounds  of  timothy  hay  appeared  to 
^e  eqn«'    '^  1^  of  corr    nepl  ^or  maintenance,  while  in  reality  211 

'  inri*       .v      Ar-iiro(^       ^T^.     'nffoping  thc  discrepancy  was  rtill 
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eater,  275  pounds  of  timothy  hay  being  required  to  equal  100  of 
m  meal. 

A  series  of  experiments,  designed  to  study  what  effect  the  age  and 
eed  of  the  animal  has  upon  the  percentage  of  food  energy  utilized, 
IS  now  been  in  progress  for  two  years,  but  the  results  are  not  yet 
ifficiently  complete  for  publication.  Later  it  is  hoped  that  more 
rtended  data  regarding  the  actual  values  of  other  feeding  stuffs 
ay  be  secured. 

FEEDING  COTTON-SEED  PRODUCTS  TO  HOGS. 

Experiments  in  feeding  hogs  with  cotton  seed  and  cotton-seed  meal 
e  been  conducted  at  the  quarantine  station  at  Halethorp,  Md., 
inff  the  year  by  the  Animal  Husbandry  Office,  in  collaboration 
itn  uie  Pathological  and  Biochemic  Divisions,  to  test  the  poisonous 
lities  of  these  feeds.    Hogs  have  been  killed  with  cotton  seed, 
•tton-seed  meal  which  had  been  cooked,  and  ordinary  choice  commer- 
al  meal.    When  a  varied  ration  was  given  in  addition  to  cotton- 
ed meal  death  did  not  result  so  soon  as  where  only  one  grain  was 
d.     Bran  and  middlings  were  found  to  be  little  better  than  corn 
jal.     Experiment-station  results  with  corn  meal  have  been  con- 
med,  hogs  dying  in  about  four  weeks  from  the  time  feeding  cotton- 
ed meal  commenced. 

Post-mortem  examinations  developed  the  fact  that  many  of  the 

1  die  with  very  constant  and  characteristic  lesions  of  the  internal 

ins,  viz,  a  severe  hemorrhagic  gastro-enteritis,  congestion  of  the 

er  with  parenchymatous  degeneration,  edema  of  the  lungs,  cloudy 

elling  or  the  kidneys,  and   oftentimes  a   well-marked   dropsical 

usion  in  the  pectoral  and  peritoneal  ca\'ities,  and  occasionally  in 

e  pericardial  sac.     This  effusion  is  occasionally  light  red  in  color 

d  in  most  cases  contains  fibrinous  shreds  which  cling  to  the  visceral 

ffans.     The  edema  of  the  lungs  is  a  very  constant  and  marked  lesion. 

Icerations  or  erosions  of  the  gastric  and  intestinal  mucosa  are  seen 

the  severest  cases,  and  in  long-standing  cases  emaciation  is  quite 

ticeable. 

The  experiment  with  bran  and  middlings  will  be  repeated,  and 
5ts  with  fermented  meal  will  be  begun. 

The  Bureau  is  now  in  a  position  to  raise  its  own  hogs  for  this  work, 
lich  will  be  a  great  advantage.  Seven  sows  were  bred  last  spring, 
e  Maryland  Experiment  Station  courteously  giving  the  use  of  its 
rd  boar.  The  Bureau  has  bought  a  boar  pig,  which  will  be  used 
is  fall,  and  a  large  number  of  sows  will  be  bred. 

BEEF  PRODUCTION  IN  THE  SOUTH. 

The  work  in  beef  production  in  cooperation  with  the  Alabama 
xperiment  Station  has  been  broadened  by  taking  up  collaborative 
ork  with  Mr.  John  S.  Kernachan,  of  Florence,  Ala.,  who  owns 
large  farm  on  the  Tennessee  River  and  for  some  years  has  been 
ading  up  from  native  cows  by  means  of  purebred  Angus  bulls, 
^e  experiment  station  is  keej^ing  records  of  his  herd,  under  the  di- 
ction of  the  Bureau,  and  undoubtedly  good  resuUs  can  be  obtained 
r  southern  farmers  by  showing  the  possibilities  of  beef  produc- 
m  under  farming  conditions. 

n.  Doc.  «,  50-2 11 
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DIGESTION  IJXPERIMENTS  WITH  POULTRY. 

The  feeding  portion  of  the  second  series  of  digestion  experiments 
with  chickens,  conducted  by  the  Biochemic  Division,  was  practically 
completed  during  the  previous  fiscal  year,  but  the  analytical  chemical 
work  required  by  the  experiments  was  very  great  and  has  only  re- 
cently been  finished.  The  results  should  be  ready  for  publication 
withm  a  few  months. 

This  second  series  comprises  thirty-six  individual  experiments  with 
corn,  oats,  and  wheat,  fed  singly  and  in  combination  with  each  other. 
as  well  as  with  green  feed. 

WORK  IN  THE  INTEREST  OF  THE  DAIBT  INDTTSTBY. 

During  the  year  the  work  of  the  Dairy  Division  has  been  sys- 
tematized and  subdivided  as  follows:  Butter  investigations,  mar- 
ket milk  investigations,  cheese  investigations,  southern  dairy  inves- 
tigations, building  and  management  investigations,  laboratories, 
inspection  of  renovated-butter  factories,  and  inspection  of  reno- ' 
vated  butter  in  the  markets.  Each  of  these  lines  of  work  has  been 
placed  under  the  direction  of  an  expert,  the  chief  of  the  division, 
Mr.  Ed.  H.  Webster,  being  personally  in  charge  of  the  butter  inves- 
tigations, and  the  assistant  chief,  Mr.  C.  B.  Lane,  of  the  market 
milk  investigations. 

BUTTER  INVESTIGATIONS. 

In  the  latter  part  of  the  fiscal  year  1905  plans  were  laid  for 
extended  investigations  in  the  manufacture  and  storage  of  butter, 
with  the  object  of  rendering  practical  assistance  to  the  butter-making 
industry  by  solving  some  of  the  difficulties  encountered  in  the  trade. 
This  work  was  begun  in  June,  1905,  and  the  first  series  of  experi- 
ments continued  throughout  the  fiscal  year  1900.  These  experiments 
consisted  in  carrying  in  cold  storage  for  several  months,  under 
varying  conditions  or  temperature  and  storage,  butter  made  under 
different  conditions.  The  butter — about  5,000  pounds — was  made 
at  Monticello,  Iowa,  and  Topeka,  Kans.,  and  placed  in  storage  in 
Chicago,  and  was  examined  and  scored  during  and  at  the  end  of 
the  storage  period. 

Some  of  the  questions  as  to  which  these  tests  were  expected  to 
give  results  were  (1)  the  effect  of  pasteurization,  (2)  the  amount 
of  salt  to  be  used,  (3)  temperature  of  storage  rooms,  (4)  the  use 
of  cans  hermetically  sealed  lor  storing  butter,  ^5)  the  keeping  qual- 
ity of  good  compared  with  poor  butter,  and  (6)  the  action  oi  air 
in  contact  with  butter  in  storage. 

The  butter  was  made  from  five  lots  of  cream,  three  of  which  were 
sour  when  received  at  the  creamery  and  two  sweet.  From  each  lot 
of  cream  two  lots  of  butter  were  made,  one  pasteurized  and  the 
other  unpasteurized,  and  part  of  each  lot  of  butter  was  lightlY 
salted  and  part  heavily  salted.  The  butter  was  packed  in  tubs  anS 
cans,  some  of  the  cans  being  only  partly  filled,  so  as  to  test  the 
effect  of  air.  It  was  then  stored  at  temperatures — 10°,  4-10**,  and 
-4-82°  F.,  and  at  variable  temperatures,  part  of  each  lot  being  stored 
at  each  t^imperature.  The  butter  remained  in  storage  about  ei^t 
months. 
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The    results  showed  that  butter  containing  low   percentages  of 

t  kept  better  than  butter  of  the  same  lot  containing  higher  per- 
jentages  of  salt.  Butter  in  full  cans  and  in  tubs  at  the  lower  tem- 
jeratures  scored  about  the  same.  At  the  higher  temperature  there 
«ras  a  slight  difference  in  favor  of  cans.  Butter  in  luU  cans  kept 
)etter  than  that  in  cans  only  partially  full.  On  the  whole,  butter 
leld  at  the  lowest  temperature  kept  best,  both  when  in  storage  and 
ifter  removal  from  storage.  Butter  made  from  cream  received 
?weet  kept  well  while  stored  at  the  two  lower  temperatures,  and 
ilso  after  removal  from  storage,  giving  results  wholly  satisfactory. 
Butter  made  from  cream  received  sour  also  kept  well  at  the  lower 
temperatures,  but  deteriorated  rapidly  after  removal  from  storage, 
2:iving,  on  the  whole,  results  which  were  very  unsatisfactory.  Tne 
conclusion  is  that  light  salting  and  low  temperatures  and  the  use 
jf  cream  received  at  the  creamery  in  a  sweet  condition  give  much 
Ihe  best  results  for  storage  butter. 

A  report  giving  the  details  of  this  experiment  has  been  published 
IS  Bulletin  No.  84  in  the  Bureau  series. 

The  second  series  of  experiments  in  the  manufacture  and  storage 
3f  butter,  which  has  not  been  completed,  consists  in  the  making  of 
a  quantity  of  butter  at  the  Wisconsin  Experiment  Station  and  its 
storage  in  Chicago.  Arrangements  were  made  for  the  use  of  the 
Wisconsin  station  laboratories  for  the  necessary  bacteriological  and 
[•hemical  work. 

Another  unfinished  line  of  work  is  the  investigation  in  northern 
V\^isconsin  and  Minnesota  of  the  cause  of  fishy  flavor  in  butter.  The 
ievelopment  of  a  fishy  flavor  in  butter  has  been  a  source  of  trouble, 
and  wnenever  reports  were  received  that  creameries  were  having  this 
trouble  an  investigation  was  made  with  a  view  to  discovering  the 
cause,  if  possible. 

A  temporary  laboratory  was  established  at  Bloomer,  Wis.,  and  large 
lumbers  of  cream  samples  were  tested  bacteriologically  and  test 
:rhurnings  of  butter  made.  While  the  cause  of  the  fishy  flavor  has 
lot  yet  been  discovered,  a  number  of  probable  causes  have  been  elimi- 
lated,  and  a  good  foundation  has  been  laid  for  continuing  the  work 
luring  the  coming  year. 

Incidental  to  the  last-mentiored  investigations,  studies  were  made 
)f  the  cause  and  methods  of  prevention  oi  mold  in  butter  tubs.  Ex- 
periments were  conducted  at  points  in  Minnesota  and  Wisconsin 
md  continued  at  the  Iowa  Experiment  Station.  Coating  the  tubs 
«rith  paraflSn  was  found  to  be  the  best  method  of  prevehtion.  A 
•e{X)rt  of  these  researches  has  been  written  and  will  soon  be  pub- 
ished. 

A  study  of  the  conditions  that  existed  in  the  market  regarding 
:he  sale  of  butter  convinced  the  officers  of  the  Dairy  Division  that 
something  should  be  done  to  assist  the  butter  makers  in  producing 
?  better  quality  of  butter  than  seemed  to  be  finding  its  wav  to  the 
narkets.     The  work  done  by  the  State  dairy  and  food  commissioners 

id  their  field  men  indicated  very  strongly  that  there  was  such  a 
leed.  Inspectors  of  the  Dairy  Division  would  visit  a  creamery  and 
;>erhaps  find  everything  apparently  all  right;  they  would  see  only 
he  fresh  butter.  AVhen  this  butter  reached  the  markets,  however, 
;oxiie  ten  days  or  two  weeks  later,  it  was  very  often  found  to  be  defi- 
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cient  in  some  respect.  In  order  to  bridge  over  this  gap  which 
seemed  to  exist  between  the  factory  inspection  and  the  receipt 
of  the  butter  on  the  market,  an  inspector  was  appointed  in 
April  to  examine  the  poorer  qualities  of  butter  entering  the  New 
York  market.  This  work  was  begun  as  an  experiment  to  determine  | 
if  some  assistance  could  not  be  rendered  to  the  creameries  by  giving 
them  exact  information  as  to  the  condition  of  their  butter  on  its 
arrival  in  the  market.  The  work  proved  so  advantageous  that  the 
butter  board  in  Chicago  requested  tlie  appointment  of  a  similar  offi- 
cer for  that  market,  and  this  requast  has  been  complied  with.  A 
system  of  reporting  has  been  organized  by  which  a  statement  of  the 
condition  of  the  butter  is  sent  to  the  butter  maker,  a  copy  of  it  filed 
with  the  butter  dealer  who  purchases  this  butter,  and  another  copy 
sent  to  the  oflSce  of  the  dairy  and  food  commissioner  of  the  State  in 
which  the  creamery  is  located,  for  the  use  of  his  field  inspectors. 
The  dairy  and  food  departments,  particularly  in  Michigan,  Minne- 
sota, and  Iowa,  have  indicated  their  desire  to  cooperate  with  the 
Federal  Department  of  Agriculture  in  making  this  work  a  complete 
success. 

CHEESE    INVESTIGATIONS. 

The  investigations  in  the  manufacture  of  soft  cheese  at  Storrs, 
Conn.,  in  cooperation  with  the  Storrs  Experiment  Station,  have 
been  continued  throughout  the  year.  During  the  winter  Dr.  Charles 
Thorn,  mycologist  connected  with  this  work,  spent  two  months 
abroad  studying  the  manufacture  of  cheese  in  England,  France,  Ger- 
many, Switzerland,  and  Italy,  and  these  studies  have  resulted  in 
marked  progress  in  the  investigations  concerning  the  manufacture  of 
Camembert  and  Roquefort  cheese.  A  bulletin  (No.  82)  dealing  with 
the  fungi  which  have  to  do  with  the  ripening  of  these  cheeses  was 
issued  during  the  year.  The  knowledge  so  far  gained  of  these  fungi 
and  of  the  methods  used  and  the  conditions  necessary  in  the  manu- 
facture of  such  cheeses  indicates  that  it  will  be  practicable  to  pro- 
duce in  this  country  soft  cheeses  of  these  types  fully  equal  to  the  best 
European  product,  tho  there  are  some  problems  yet  to  be  studied. 

A  study  was  made  of  the  conditions  surrounding  the  manufacture, 
storage,  and  sale  of  American  Cheddar  style  cheese  throughout  the 
cheese  manufacturing  section  of  the  country.     During  these  investi- 
gations a  locality  was  selected  in  which  to  make  cheese  for  experi- 
mental curing  and  storage.     A  satisfactory  place  was  found  at  rly- 
mouth,  Wis.,  where  storage  rooms  suited  to  the  needs  of  the  work 
were  secured,  and  a  cheese  factory  about  3  miles  from  the  town  was 
induced  to  cooperate  with  the  Dairy  Division  in  the  manufacture  of 
»>ipoo/i  for  storage.     Mr.  C.  F.  Doane,  expert  in  charge  of  cheese  in- 
fcoiigations,  spent  three  months  in  the  summer  of  1905  at  this  places 
naking  cheese  and  studying  the  conditions  in  that  part  of  'WW)n- 
ri     Between  2,000  and  3,000  pounds  of  cheese  were  placed  in  stor- 
it  under  difTeront  conditions  of  make  and  storage  temperature. 
'»^  these  experiments  the  usual  amount  of  rennet,  3  ounces  to  1,000 
.  '^1-'  r^  milk,  was  used  for  one-half  of  the  cheeses,  and  twice  the 
'"  ()  ounces  of  rennet  to  1,000  pounds  of  milk,  was  used  for 
•ilf.     Two  cheeses  of  each  day's  make  were  stored  inune- 
-int     ^'^».     i»    *nr    .  ^empcrature  of  32°  F.,  two  in 
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be  cnrinff  room  at  40°  F.,  and  two  were  cured  in  the  factory  curing 
oom  at  about  65°  F.  Other  cheeses  were  held  one  week  to  two  weeks 
fter  making  and  were  then  stored  at  32°  and  40°  F.  In  the  case  of 
oth  the  low-rennet  and  the  high-rennet  cheese,  that  cured  at  32°  F. 
irectly  from  the  press  scored  highest,  the  average  being  95  and  94.4 
iiits,  respectively,  out  of  a  possible  100.  The  cheese  scoring  low- 
in  each  case  was  that  cured  entirely  in  the  factory  curing  room 
t  about  65°  F.  It  was  also  shown  in  these  investigations  that  taints 
evelop  more  noticeably  in  the  factory  curing  room  than  in  cold 
borage,  and  that  taints  and  acidity  were  checked  more  by  storage 
t  32°  F.  than  at  40°  F.  It  appears  also  that  cold  curing  derives  its 
alue  chiefly  from  its  effect  on  what  otherwise  might  be  poor  cheese, 
n  view  of  the  growth  of  the  popular  taste  toward  mild  cheese  it 

f)pears  that  the  time  is  soon  coming  when  all  cheese,  if  ripened  ut 
1,  must  be  ripened  at  low  temperatures,  and  the  sooner  it  is  put  into 
old  storage  the  better. 

The  details  of  these  experiments,  together  with  a  digest  of  pre- 
ious  work  on  the  same  suoject,  have  been  published  in  Bulletin  No. 
5  of  this  Bureau.  There  was  also  published  during  the  year  a  report 
n  experiments  in  cold  storage  of  cheese  conducted  by  the  Dairy 
)ivision  in  1903-4. 

The  work  at  Plymouth  and  vicinity  showed  the  need  of  a  much 
arger  and  more  comprehensive  study  into  the  methods  of  manufac- 
ure,  ripening,  and  storage  of  American  Cheddar  style  cheese,  and 
oward  the  close  of  the  year  arrangements  were  made  with  the  Wis- 
onsin  Experiment  Station  at  Madison  for  cooperative  work  of  this 
haracter,  the  station  to  furnish  the  services  of  an  expert  chemist 
nd  of  an  experimental  maker.  Cheese  will  be  purchased  on  the  open 
Qarket  and  placed  in  storage,  and  cheese  manufactured  under  known 
onditions  will  be  placed  in  storage. 

The  Dairy  Division  is  cooperating  with  the  Office  of  Experiment 
stations  of  the  Department  in  investigations  as  to  the  digestibility 
►f  Cheddar  style  cheese.  The  work  has  been  conducted  at  Middle- 
own,  Conn.,  and  will  be  continued  for  another  year.  It  is  hoped 
hat  these  investigations  will  have  a  practical  bearing  upon  the  use  of 
heese  as  a  food  by  the  American  people. 

MARKET  MILK  INVESTIGATIONS. 

During  the  year  a  study  of  the  various  markets  was  made  and  a 
mlletin  was  published  on  "  The  Milk  Supply  of  Boston,  New  York, 
nd  Philadelphia."  Investigations  and  studies  were  also  started  con- 
erning  the  production,  dehvery,  and  distribution  of  market  milk 
md  the  organization  and  working  of  milk  sanitary  commissions  and 
>ther  organizations  tending  to  improve  the  quality  of  market  milk, 
i^lans  are  under  way  for  organizing  some  system  of  scoring  and 
egistering  dairies. 

During  the  National  Dairy  Show  in  Chicago  in  February  the  Dairy 
Division  conducted  an  exhibit  of  milk  and  cream.  Samples  were 
€cured  from  13  different  States  and  from  45  different  producers. 
Medals  were  awarded  by  the  show  association,  and  diplomas  were 
riven  by  the  Department  of  Agriculture,  for  the  exhibits  which  scored 
lighest  and  kept  best.    This  work  attracted  a  great  deal  of  attention 
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and  has  stimulated  a  desire  in  a  number  of  States  to  inaugurate 
terns  of  scoring  milk  and  cream.    A  report  has  been  prepared  for 
publication  as  a  bulletin  of  the  Bureau. 

During  the  year  circulars  were  sent  out  to  about  2,500  American 
cities  asking  for  information  concerning  the  milk  supply  and  the 
regulations  governing  the  distribution  and  sale  of  milk.  About  1,400 
replies  were  received,  containing  a  great  deal  of  material  that  will 
be  useful  in  advancing  the  cause  of  good  milk. 

SOUTHERN   DAIRY   INVESTIGATIONS. 

The  first  work  in  connection  with  the  investigations  of  southern 
dairying  was  to  make  a  careful  survey  of  the  present  conditions  in 
the  South.  With  this  in  view  various  States  were  visited  by  Mr. 
B.  H.  Rawl,  who  is  in  charge  of  this  work,  and  conditions  existing  in 
the  towns  and  surrounding  country  were  studied.  Ample  notes  of 
these  conditions  were  taken  with  a  view  to  determining  the  best 
course  for  future  work  to  improve  conditions  and  promote  the  dairy 
interests. 

This  preliminary  work  has  developed  the  following  facts :  In  some 
cases  herds  were  found  producing  as  good  results  as  are  ordinarily 
expected  in  any  section  of  America.  At  other  places  milk  was  pro- 
duced as  cheaply  as  in  any  dairy  section  in  the  country.  On  the 
whole  there  was  an  enormous  demand  for  dairy  producte.  Almost 
all  butter  and  cheese  was  obtained  from  other  sections,  some  cream 
being  shipped  a  great  distance.  Condensed  milk  and  cream  find  a 
great  market  throughout  all  the  southern  cities.  Silage  is  used  to  a 
very  limited  extent  in  the  South,  but  in  a  few  isolated  cases  silos  were 
found  to  contain  an  excellent  quality  of  silage.  One  of  the  great 
drawbacks  to  dairying  in  the  South  is  the  inferior  grade  of  cattle 
found  there.  They  are  mostly  descendants  of  the  Jersey  breed,  but 
lack  altogether  any  quality  that  characterizes  that  breed.  It  is 
probable  that  this  poor  quality  of  dairy  stock  is  due,  in  large  part, 
to  the  fact  that  the  live-stock  industry  has  been  made  unprofitable 
because  of  the  presence  of  the  cattle  tick  and  the  infection  of  Texas 
fever.  The  southern  dairyman  does  not  know  how  to  grow  feeds 
cheaply  for  dairy  feeding.  In  many  cases  the  feeds  that  he  has  at 
hand  are  not  used  to  advantage  because  of  lack  of  knowledge  of  the 
proper  feeding  methods.  There  is  great  need  throughout  the  South 
for  education  in  inii)roved  methods  of  dairy  breeding  and  feeding 
and  milk  i)roduction. 

The  investigations  so  far  have  shown  that  there  is  a  great  desire  on 

che  part  of  many  southern  people  to  know  more  about  dairying. 

They  are  anxious  for  something  that  will  enable  them  to  get  away 

rom  the  one-crop  system.     The  action  of  Congress  in  appropriating 

»)20,000  for  the  extension  of  t^^is  work  during  the  fiscal  year  1907  in- 

.ipofnc     'hf}*-    ^fc:    *rr*^nrtpr  v     »*      -^ogrinninc*   *ri  Tui   realized. 

'•*        Kf     »••'     *        J'    ■     ..     -     '*►,..-.    1  INVESTIGATIONS. 

»".t>t  ••••uiu^*  ^i  iiiquiiitc  ^i*ai  ^oixio  to  the  Dairy  Division  for 
-7)a'-    ••  ^^  -^si^ing  and  constructing  modern  improved  dairy 

>jiT       -ar    ••  o.^     iQirv  KniiHin^  rAsnUor^  in  the  taking  up  of  the  study 
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buildings  of  this  character.  Circulars  were  issued  stating  that 
J  Division  was  prepared  to  give  assistance  to  a  limited  number  of 
plicants  for  plans  for  bams  and  other  dairy  buildings,  and  many 
juiries  were  received  as  a  result.     A  large  number  of  plans  have 

1  worked  out  and  sent  to  farmers  throughout  the  country.  More 
ve  been  sent  to  dairymen  in  the  South  than  to  any  other  section, 
3ugh  applications  have  come  from  every  State  in  the  Union. 
The  sumect  of  silo  construction  has  also  received  considerable  at- 
ition.  In  August,  1905,  three  silos,  representing  three  distinct 
pes  of  construction,  were  built  on  different  farms  in  the  same  neigh- 
rhood  at  Easley,  S.  C.  They  were  built  by  the  owners  under  the 
pervision  of  the  Dairy  Division.  One  of  these  silos  was  of  an 
tirely  new  form  of  construction,  originated  by  Mr.  G.  H.  Parks, 
B  Division  architect,  which  it  is  believed  will  prove  to  be  very  satis- 
ctory.  It  consists  of  expanded  metal,  of  a  gage  sufficiently  strong 
wimstand  the  pressure  of  the  silage,  and  cement.  The  sheets  of 
panded  metal  were  nailed  to  temporary  studs  and  the  lapping  ends 
jurely  wired  together.  The  inside  was  then  plastered  with  2  inches 
cement  and  the  temporary  studs  removed,  after  which  the  outside 
is  covered  with  about  one-half  to  1  inch,  completing  a  wall  from 

to  3  inches  in  thickness.  As  the  silo  was  only  partially  filled  the 
st  winter,  no  conclusions  as  to  the  reliability  oi  this  construction 
ve  been  drawn. 

Another  of  these  silos  was  built  on  what  is  known  as  the  modified 
isconsin  plan,  which  is  described  in  publications  of  the  Wisconsin 
speriment  Station  and  of  many  other  stations.  The  third  silo  is 
lown  as  the  stave  silo.     In  the  latter  a  slirfit  departure  from  the 

ular  method  of  construction  was  made.  The  staves  were  spiked 
<  h  other  at  intervals  of  about  5  feet,  so  that  the  structure  stood 
ha  and  firm  even  before  the  hoops  were  placed  upon  it.  It  is  be- 
ived  that  this  method  of  spiking  the  staves  together  is  superior  to 
e  old  method  of  putting  up  tongued  and  grooved  staves. 
It  is  the  intention  to  study  these  three  forms  of  silo  as  to  their 
irability  and  practicability.  Applications  were  received  during 
e  year  for  specifications  and  directions  for  building  more  than 
silos  in  the  South 

A  circular  (No.  90)  giving  a  plan  for  a  modem  dairy  bam,  with 
ffgestions  that  would  enable  a  builder  to  use  the  ideas  embodied  in 
IS  structure  in  any  form  of  bam  he  might  wish  to  build,  was  issued 
ring  the  winter  and  a  large  number  of  copies  were  distributed  at 
3  dairv  show  in  Chicago  m  February.    This  circular  was  copied 

nearly  all  the  agricultural  papers  of  the  country  and  received 
vorable  comment.  Plans  are  gradually  being  worked  out  for  a 
)re  complete  publication  concerning  barn  and  silo  construction. 
Investigations  into  the  management  of  creameries  and  cheese  fac- 
•ies  are  being  undertaken.  The  principal  creamery  and  cheese 
tions  of  the  country  will  be  visited  and  the  business  features  of  the 
lustries  studied,  including  the  organization  of  the  creamery  or 
jese  factory  company,  the  equipment  of  such  establishments,  the 
ids  of  buildings  used,  etc.  The  object  of  this  line  of  work  is  to 
able  the  Dairy  Division  to  give  expert  information  along  these 
es  to  those  who  desire  it. 
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DAIRY   LABORATORIES. 

The  Dairy  Division  has  not  heretofore  maintained  a  dairy  labora- 
tory in  Washington,  the  necessary  laboratory  work  having  been  done 
in  other  laboratories  of  the  Department  or  at  experiment  statioas.  i 
It  was  decided,  however,  in  the  fatter  part  of  the  fiscal  year  to  estab- 1 
lish  a  laboratory  for  the  Dairy  Division  in  Washington,  and  two 
rooms  of  the  building  used  by  the  division  were  set  aside  and  are  being 
fitted  up  for  this  purpose. 

RENOVATED   BUTTER  INSPECTION. 

The  inspection  of  renovated  butter  and  of  the  factories  producing 
the  same,  under  the  law  of  May  9,  1902,  has  been  continued.  Dur- 
ing the  twelve  months  ending  June  30,  1906,  374  inspections  were 
made  at  67  factories,  making  an  average  of  5^  visits  to  a  factory,  the 
greatest  number  of  inspections  made  at  any  one  factory  being  9. 
These  factories  produced  during  the  fiscal  year  53,795,321  pounds  of 
renovated  butter,  as  against  60,164,783  during  the  previous  year. 
During  the  fiscal  year  1906  the  following  amounts  of  renovated  but- 
ter were  inspected  for  export:  At  Chicago,  6,353,881  pounds;  at 
New  York,  4,184,118  pounds,  and  at  Boston,  467,538  pounds,  a  total 
of  11,005,537  pounds. 

The  general  sanitary  condition  of  factories  has  improved  materially 
from  past  years,  and  there  are  fewer  violations  of  regulations  in  re- 
gard to  the  affixing  of  labels  and  stamps  as  prescribed  by  the  law 
and  the  regulations  of  the  Department.  As  a  rule  the  factory  men 
are  endeavoring  to  the  best  oi  their  ability  to  comply  with  the  law 
and  the  regulations. 

Renovated  butter  has  also  been  inspected  in  the  markets  with  a 
view  to  detecting  violations  of  the  law  and  regulations.  On  evi- 
dence obtained  by  inspectors  two  prosecutions  were  brought  against 
a  dealer,  which  resulted  in  his  conviction  in  both  cases,  a  fine  beins: 
imposed  in  one  and  both  fine  and  imprisonment  in  the  other.  The 
court  decisions  sustained  the  rules  and  regulations  of  the  Depart- 
ment of  Agriculture  in  so  far  as  they  applied  to  the  cases  in  hand. 

Samples  were  collected  in  a  number  of  cities  where  renovated 
butter  was  found  to  be  sold  in  an  illegal  manner,  and  cases  have  been 
prepared  for  prosecution  against  two  wholesale  dealers  in  renovated 
butter  for  removing  the  marks,  stamps,  labels,  etc.,  and  putting  the 
goods  on  the  market  under  deceptive  names.  These  cases  have  not 
yet  been  brought  to  trial.  It  is  believed,  however,  that  there  will  be 
no  further  question  as  to  the  right  of  the  Department  to  control  the 
way  in  which  renovated  butter  shall  be  sold  upon  the  open  market 
so  as  *o  proven  <^  ^oud  upon  the  purchaser  ana  the  consumer. 

FUTURE  DAIRY  WORK. 

i*.    ..  ->    »j    vorK  already  under  way  should  be  continued  and  sev- 

jiai  of  th^.ii  extended.     For  instance,  it  is  proposed  to  take  up  tie 

.•f  iHy  of  Swiss  cheese  in  addition  to  the  other  European  varieties 

^eing  invest! io'o^^'*^   and  the  so^^hem  dairy  investigations  should 

-••^ar fired  as  ti  ^v^'t  -^cc*  .      The  building  ana  management 
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The  Dairy  Division  has  been  able  to  make  but  little  headway  dur- 
ng  the  year  toward  indexing  dairy  literature  as  proposed  in  the 
•eport  for  the  previous  year,  but  plans  are  made  for  carrying  out  the 
jroject.  A  comprehensive  index  of  dairy  literature  would  be  of 
^reat  value  and  assistance  in  the  work  of  the  division  and  to  dairy 
pmters  and  investigators,  as  there  is  no  such  index  in  existence. 

The  efforts  of  the  Dairy  Division  so  far  have  been  mainly  along 
the  line  of  the  handling  and  marketing  of  milk  and  the  manufacture 
)f  milk  products.  The  whole  subjects  of  dairy  husbandry,  the  pro- 
duction of  milk,  the  influence  oi  breed  and  feed  on  quality  and 
quantity  of  milk,  the  encouragement  of  farmers  to  know  more  about 
their  stock,  and  other  important  lines  of  work,  are  as  yet  untouched 
l)y  the  division,  except  that  a  beginning  has  been  made  for  the  vear 
1907  in  the  study  of  milk  as  it  may  be  affected  by  the  period  of 
lactation  and  the  breed  of  the  cow. 

Two  new  lines  of  work  are  planned  to  be  undertaken  during  the 
Sscal  year  of  1908,  namely,  investigations  in  milk  production  and 
m  the  manufacture  of  condensed  milk  and  cream. 

In  order  to  extend  the  present  work  and  to  take  up  the  new  lines 
)f  work  that  are  indicated,  a  considerable  increase  in  the  amount 
)f  appropriation  available  for  the  Dairy  Division  will  be  necessary. 

PUBLICATIONS. 

Several  of  the  publications  issued  or  prepared  during  the  fiscal 
vesLT  have  already  been  mentioned.  Besides  these,  the  Twenty-first 
^nual  Report  of  the  Bureau  for  1904  was  issued,  and  the  Twenty- 
second  Annual  Report  (1905)  was  prepared  for  publication.  These 
mnual  reports  are  volumes  of  several  hundred  pages,  containing 
jpecial  articles  and  miscellaneous  information  relating  to  the  live- 
stock industry  and  the  work  of  the  Bureau.  Among  other  important 
Dublications  prepared  during  the  year  are  a  bulletin  on  Tuberculosis 
)f  the  Food-proaucing  Animals,  by  Dr.  D.  E.  Salmon  (this  work  hav- 
ng  been  undertaken  while  he  was  Chief  of  the  Bureau  and  only  re- 
^ntly  completed),  and  a  revision  of  Bulletin  No.  27,  Information 
^nceming  the  Angora  Goat,  made  in  pursuance  of  a  resolution  of 
[Congress. 

The  new  publications  issued  by  the  Bureau  during  the  twelve 
nonths  ending  June  30,  1906,  were  70  in  number,  consisting  of  the 
Twenty-first  Annual  Report  of  the  Bureau,  the  annual  report  of  the 
ZJhief,  13  bulletins,  19  circulars,  3  Farmers'  Bulletins,  31  orders  and 
•egiilations,  and  2  Yearbook  papers,  aggregating  2,099  printed  pages. 

NEEDS  OF  THE  BTJBEAU  EXPEBIMENT  STATION. 

The  work  required  of  the  Experiment  Station  has  increased  until 
he  facilities,  both  as  to  laboratory  and  field  room,  have  become  in- 
idequate.  The  addition  of  a  second  story  to  the  laboratory  building 
s  greatly  needed,  and  there  is  some  doubt  as  to  whether  the  current 
ippropriation  act  confers  authority  for  such  work  or  for  the  erection 
)!  new  structures  of  any  kind.  More  land  is  also  needed,  not  onlv 
o  allow  room  for  the  proper  arrangement  and  separation  of  animafs 
mder  experiment  with  contagious  diseases,  but  to  provide  for  the  pro- 
luction  of  green  forage  for  the  animals,  which  are  necessarily  con- 
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fined  to  small  paddocks.  Increased  space  would  lessen  the  danger 
of  the  accidental  spread  of  contagion  as  well  as  effect  a  large  saving 
in  feed  bills,  and  the  purchase  of  additional  land  is  therefore  con- 
sidered the  part  of  wisdom  and  economy.  I  recommend  that  Con- 
gress be  asked  for  authority  for  such  purchase,  also  for  authority 
to  make  alterations  to  existing  buildings  and  to  erect  new  structures 
as  necessity  may  arise. 

PBOPOSED  EXPERIMENTAL  FARM  FOB  BREEDING,  FEEDDTG, 

AND  DAIRY  INVESTIGATIONS. 

As  the  work  in  animal  breeding  and  feeding  progresses  it  becomes 
evident  that  the  Bureau  will  need  an  experimental  farm  near  Wash- 
in^on  for  investigations  of  this  class,  aside  from  the  cooperative  work 
bemff  done  with  the  State  experiment  stations.  Experiments  in 
breeding  and  feeding  have  been  carried  on  in  a  small  way  at  one  of 
the  Bureau  quarantme  stations  and  at  the  Bureau  Experiment  Sta- 
tion for  contagious  diseases,  but  it  is  obviously  very  undesirable  and 
unwise  to  keep  animals  for  experiments  of  this  kind  on  the  same 
premises  where  animals  are  undergoing  quarantine  or  where  ex- 
periments are  being  made  with  contagious  diseases.  It  therefore 
seems  that  the  time  is  soon  coming  when  the  Bureau  should  be  pro- 
vided with  a  separate  farm  for  investigations  in  breeding  and  ced- 
ing live  stock  and  in  dairying. 


APPENDIX. 

The  Meat  Inspection  Amendment — Approved  June  30,  1906. 

That  for  the  purpose  of  preventing  the  use  in  interstate  or  foreign  commerce. 
as  hereinafter  provided,  of  meat  and  meat  food  products  which  are  unsomid, 
unhealthful,  unwholesome,  or  otherwise  unfit  for  human  food,  the  Secretary 
of  Agriculture,  at  his  discretion,  may  cause  to  be  made,  by  inspectors  appointed 
for  that  purpose,  an  examination  and  inspection  of  all  cattle,  sheep,  swine,  and 
goats  before  they  shall  be  allowed  to  enter  into  any  slaughtering,  paddng, 
meat-canning,  rendering,  or  similar  establishment,  in  which  they  are  to  be 
slaughtered  and  the  meat  and  meat  food  products  thereof  are  to  be  nsed  in 
interstate  or  foreign  commerce;  and  all  cattle,  swine,  sheep,  and  goats  found 
on  such  inspection  to  show  symptoms  of  disease  shall  be  set  apart  and  slaogb- 
tered  separately  from  all  other  cattle,  sheep,  swine,  or  goats,  and  when  so 
slaughtered  the  carcasses  of  said  cattle,  sheep,  swine,  or  goats  shall  be  subject 
to  a  careful  examination  and  inspection,  all  as  provided  by  the  rules  and  regu- 
lations to  be  prescribed  by  the  Secretary  of  Agriculture  as  herein  provided  for. 

That  for  the  purposes  hereinbefore  set  forth  the  Secretary  of  Agriculture 
shall  cause  to  be  made  by  inspectors  ai)pointed  for  that  purpose,  as  herein- 
after provided,  a  post-mortem  examination  and  inspection  of  the  carcasses 
and  parts  tliereof  of  all  cattle,  sheep,  swine,  and  goats  to  be  prepared  for  hnman 
consumption  at  any  slauglitering,  meat-canning,  salting,  packing,  rendering,  or 
similar  establishment  in  any  State,  Territory,  or  the  District  of  Columbia  tor 
transportiitiou  or  sale  as  articles  of  interstate  or  foreign  commerce;  and  the 
carcasses  and  parts  thereof  of  all  such  animals  found  to  be  sound,  healthful, 
wholesome,  and  fit  for  human  food  shall  be  marked,  stamped,  tagged,  or  labeled 
as  "  Inspected  and  passed ;"  and  said  inspectors  shall  label,  mark,  stamp,  or  tag 
as  "  Inspected  and  condemned,"  all  carcasses  and  parts  thereof  of  flti<tniih 
found  to  be  unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  tor  human 
food ;  and  ail  carcasses  and  parts  thereof  thus  inspected  and  condemned  sball 
be  destroyed  for  food  purposes  by  the  said  establishment  in  the  presence  of  aa 
]       K^or,  and  the  Secretary  of  Agriculture  may  remove  inspectom  from  any 
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h  establisbment  which  fails  to  so  destroy  any  such  condemned  carcass  or 

1  thereof,  and  said  inspectors,  after  said  first  inspection,  shall,  when  they 

it  necessary,  reinspect  said  carcasses  or  parts  thereof  to  determine  whether 

c  the  first  inspection  the  same  have  become  unsound,  unhealthful,  unwhole- 

ue.  or  in  any  way  imfit  for  human  food,  and  if  any  carcass  or  any  part 

shall,  upon  examination  and  inspection  subsequent  to  the  first  examina- 

u  oud  inspection,  be  found  to  be  unsound,  unhealthful,  unwholesome,  or  other-* 

Be  unfit  for  human  food,  it  shall  be  destroyed  for  food  purposes  by  the  said 

blishment  In  the  presence  of  an  inspector,  and  the  Secretary  of  Agriculture 
ly  remove  inspectors  from  any  establishment  which  fails  to  so  destroy  any 
ch  condemned  carcass  or  part  thereof. 

The  foregoing  provisions  shall  apply  to  all  carcasses  or  parts  of  carcasses  of 
ttle,  sheep,  swine,  and  goats,  or  the  meat  or  meat  products  thereof  which 
be  brought  into  any  slaughtering,  meat-canning,  salting,  packing,  render- 
s,  or  similar  establisment,  and  such  examination  and  inspection  shall  be  had 
fore  the  said  carcasses  or  parts  thereof  shall  be  allowed  to  enter  into  any 
rtment  wherein  the  same  are  to  be  treated  and  prepared  for  meat  food 
uuucts;  and  the  foregoing  provisions  shall  also  apply  to  all  such  products 
lich,  after  having  been  issued  from  any  slaughtering,  meat-canning,  salting, 
eking,  rendering,  or  similar  establishment,  shall  be  returned  to  the  same  or 
any  similar  establishment  where  such  inspection  is  maintained. 
That  for  the  purposes  hereinbefore  set  forth  the  Secretary  of  Agriculture  shall 
use  to  be  made  by  inspectors  appointed  for  that  purpose  an  examination  and 
spection  of  all  meat  food  products  prepared  for  interstate  or  foreign  com- 
erce  in  any  slaughtering,  meat-canning,  salting,  packing,  rendering,  or  slmi- 
r  establishment,  and  for  the  purposes  of  any  examination  and  inspection 
inspectors  shall  have  access  at  all  times,  by  day  or  night,  whether  the 
lishment  be  operated  or  not,  to  every  part  of  said  establishment ;  and  said 
BiKK^tors  shall  mark,  stamp,  tag,  or  label  as  "  Inspected  and  passed  "  all  such 
oducts  found  to  be  sound,  healthful,  and  wholesome,  and  which  contain  no 
es,  chemicals,  preservatives,  or  ingredients  which  render  such  meat  or  meat 
od  products  unsound,  unhealthful,  unwholesome,  or  unfit  for  human  food; 
id  said  inspectors  shall  label,  mark,  stamp,  or  tag  as  "  Inspected  and  con- 
!mned "  all  such  products  found  unsound,  unhealthful,  and  unwholesome,  or 
hich  contain  dyes,  chemicals,  preservatives,  or  ingredients  which  render  such 
eat  or  meat  food  products  unsound,  unhealthful,  unwholesome,  or  unfit  for 
iman  food,  and  all  such  condemned  meat  food  products  shall  be  destroyed 
r  food  purposes,  as  hereinbefore  provided,  and  the  Secretary  of  Agriculture 
ay  remove  inspectors  from  any  establishment  which  fails  to  so  destroy  such 
ndemned  meat  food  products:  Provided,  That,  subject  to  the  rules  and  regu- 

)ns  of  the  Secretary  of  Agriculture,  the  provisions  hereof  in  regard  to  pre- 
rvatives  shall  not  apply  to  meat  food  products  for  export  to  any  foreign 
tmtry  and  which  are  prepared  or  packed  according  to  the  specifications  or 
rections  of  the  foreign  purchaser,  when  no  substance  is  used  in  the  prepara- 
tn  or  packing  thereof  in  conflict  with  the  laws  of  the  foreign  country  to 
b  said  article  is  to  be  exported;  but  if  said  article  shall  be  in  fact  sold 
^/ifered  for  sale  for  domestic  use  or  consumption  then  this  proviso  shall  not 
impt  said  article  from  the  operation  of  all  the  provisions  of  this  act 
rhat  when  any  meat  or  meat  food  product  prepared  for  interstate  or  foreign 

a  *ce  which  has  been  inspected  as  hereinbefore  provided  and  marked 
1  ^coted  and  passed  "  shall  be  placed  or  packed  in  any  can,  pot,  tin,  canvas, 
o  r  receptacle  or  covering  in  any  establishment  where  inspection  under  the 
>viaions  of  this  act  is  maintained,  the  person,  firm,  or  corporation  preparing 
d  product  shall  cause  a  label  to  be  attached  to  said  can,  pot,  tin,  canvas, 
other  receptacle  or  covering,  under  the  supervision  of  an  inspector,  which 
>el  shall  state  that  the  contents  thereof  have  been  **  inspected  and  passed " 
ier  the  provisions  of  this  act;  and  no  inspection  and  examination  of  meat 

meat  food  products  deposited  or  inclosed  in  cans,  tins,  pots,  canvas,  or 
ler  receptacle  or  covering  in  any  establishment  where  inspection  under  the 
>visions  of  this  act  is  maintained  shall  be  deemed  to  be  complete  until  such 
at  or  meat  food  products  have  been  sealed  or  inclosed  in  said  can,  tin,  ix)t,  can- 
1,  or  other  receptacle  or  covering  under  the  supervision  of  an  inspector,  and  no 
rh  meat  or  meat  food  products  shall  be  sold  or  offered  for  sale  by  any  person, 
n,  or  corporation  in  interstate  or  foreign  commerce  under  any  false  or  decep- 
e  name ;  but  established  trade  name  or  names  which  are  usual  to  such  prod- 
s  and  which  are  not  false  and  deceptive  and  which  shall  be  approved  by  the 

■etaiy  of  Agriculture  are  permitted. 
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The  Secretary  of  Agriculture  shall  cause  to  be  made,  by  experts  in  sanitation 
or  by  other  competent  inspectors,  such  inspection  of  all  slaughtering,  meat 
canning,  salting,  pacising,  rendering,  or  similar  establishments  in  which  cattle  < 
sheep,  swine,  and  goats  are  slaughtered  and  the  meat  and  meat  food  products  | 
thereof  are  prepared  for  interstate  or  foreign  commerce  as  may  be  necessary  I 
to  inform  himself  concerning  the  sanitary  conditions  of  the  same,  and  to  pre-  | 
scribe  the  rules  and  regulations  of  sanitation  under  which  such  establishments  | 
shall  be  maintained ;  and  where  the  sanitary  conditions  of  any  such  establish- 
ment are  such  that  the  meat  or  meat  food  products  are  rendered  unclean, 
unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  for  human  food,  be  sball 
refuse  to  allow  said  meat  or  meat  food  products  to  be  labeled,  marked,  stamped, 
or  tagged  as  "  inspected  and  passed." 

That  the  Secretary  of  Agriculture  shall  cause  an  examination  and  inspec- 
tion of  all  cattle,  sheep,  swine,  and  goats,  and  the  food  products  thereof, 
slaughtered  and  prepared  in  the  establishments  hereinbefore  described  for 
the  purposes  of  Interstate  or  foreign  commerce  to  be  made  during  the  night- 
time as  well  as  during  the  daytime  when  the  slaughtering  of  said  cattle,  sheep,  < 
swine,  and  goats,  or  the  preparation  of  said  food  products  is  conducted  daring  I 
the  nighttime. 

That  on  and  after  October  1,  190C,  no  person,  firm,  or  corporation  shall  trans- 
port or  offer  for  transportation,  and  no  carrier  of  interstate  or  foreign  com- 
merce shall  transport  or  receive  for  transportation  from  one  State  or  Territory 
or  the  District  of  Columbia  to  any  other  State  or  Territory  or  the  District  of 
Columbia,  or  to  any  place  under  the  jurisdiction  of  the  United  States,  or  to 
any  foreign  country,  any  carcasses  or  parts  thereof,  meat,  or  meat  food  products 
thereof  which  have  not  been  inspected,  examined,  and  marked  as  "  Inspected 
and  passed,"  In  accordance  with  the  terms  of  this  act  and  with  the  rules  and 
regulations  prescribed  by  the  Secretary  of  Agriculture:  Provided^  That  all 
meat  and  meat  food  products  on  hand  on  October  1,  1906,  at  establishments 
where  Inspection  has  not  been  maintained,  or  which  have  been  inspected  under 
existing  law,  shall  be  examined  and  lat)eled  under  such  rules  and  regulation 
as  the  Secretary  of  Agriculture  shall  prescribe,  and  then  shall  l>e  allowed  to 
be  sold  In  interstate  or  foreign  conmierce. 

That  no  person,  firm,  or  coriwration,  or  oflicer,  agent,  or  employee  thereof, 
shall  forge,  counterfeit,  simulate,  or  falsely  represent,  or  shall  without  proper 
authority  use,  fail  to  use,  or  detach,  or  shall  knowingly  or  wrongfully  alter, 
deface,  or  destroy,  or  fail  to  deface  or  destroy,  any  of  the  marks,  stamps,  tags, 
labels,  or  other  identification  devices  provided  for  in  this  act,  or  in  and  as  directed 
by  the  rules  and  regulations  prescrll>ed  hereunder  by  the  Secretary  of  Agricul- 
ture, on  any  carcasses,  parts  of  carcasses,  or  the  food  product,  or  containers 
thereof,  subject  to  the  provisions  of  this  act,  or  any  certificate  in  relation  thereto, 
authorized  or  required  by  this  act  or  by  the  said  rules  and  regulations  of  the  Sec- 
retary of  Agriculture. 

That  the  Secretary  of  Agriculture  shall  cause  to  be  made  a  careful  Inspec- 
tion of  all  cattle,  sheep,  swine,  and  goats  intended  and  offered  for  export  to 
foreign  countries  at  such  times  and  places,  and  in  such  manner  as  he  may  deem 
proiHjr,  to  ascertain  whether  such  cattle,  sheep,  swine,  and  goats  are  free  from 
disease. 

And  for  this  purpose  he  may  appoint  inspectors  who  shall  be  authorized  to 
give  an  official  certificate  clearly  stating  the  condition  in  which  such  cattle, 
sheep,  swine,  and  gouts  are  found. 

And  no  clearance  shall  be  given  to  any  vessel  having  on  board  cattle,  sheep, 
swine,  or  goats  for  export  to  a  foreign  country  until  the  owner  or  shipper  of 
>uch  cattle,  sheep,  swine,  or  goats  has  a  certificate  from  the  inspector  herein 
luthorized  to  be  appointed,  stating  that  the  said  cattle,  sheep,  swine,  or  goats 
ire  sound  and  healthy,  or  unless  the  Secretary  of  Agriculture  shall  have  waived 
he  requirement  of  such  certificate  tor  export  to  the  particular  country  to 
vhioli  such  cattle,  sheep,  swine,  or  goats  are  to  be  exported. 

•"hat  the  Secretary  of  Agriculture  shall  also  cause  to  be  made  a  careful  inspec- 
..HI  of  the  carcasses  and  parts  thereof  of  all  cattle,  sheep,  swine,  and  goats,  the 
••'^at  of  which,  fresh,  salted,  canned,  corned,  packed,  cured,  or  otherwise  pre- 
»..ed,  is  intended  and  offered  for  export  to  any  foreign  country,  at  such  times 
'^'^  places  and  In  such  manner  as  he  may  deem  proper. 

.n/1  for  this  pun)Ose  he  may  appoint  inspectors  who  shall  be  authorised  to 
ii»-  n  official  cer^^lficate  stating  the  condition  in  which  said  cattle,  slieep. 
,T^'  .._     .».  goats,  an(    iie  meat  thereof,  are  found. 

.    -tioqrnn^e.         \nV      ^o     rlt^pt     '•o    nxiy    V^SCl    havill£f  Oil   bOard   UBJ   tttAt 
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ted,  canned,  corned,  or  packed  beef,  mutton,  pork,  or  goat  meat,  being  the 
of  animals  killed  after  the  passage  of  this  act,  or  except  as  hereinbefore 

vtded  for  export  to  and  sale  in  a  foreign  country  from  any  port  In  the 

ted  States,  until  the  owner  or  shipper  thereof  shall  obtain  from  an  in- 
T  appointed  under  the  provisions  of  this  act  a  certificate  that  the  said 
ikkmk;,  sheep,  swine,  and  goats  were  sound  and  healthy  at  the  time  of  inspec- 
on,  and  that  their  meat  is  sound  and  wholesome,  unless  the  Secretary  of 
griculture  shall  have  waived  the  requirements  of  such  certificate  for  the 
^ontry  to  which  said  cattle,  sheep,  swine,  and  goats  or  meats  are  to  be  ex- 
>rted. 
That  the  inspectors  provided  for  herein  shall  be  authorized  to  give  official 

ificates  of  the  sound  and  wholesome  condition  of  the  cattle,  sheep,  swtne, 
MA  goats,  their  carcasses  and  products  as  herein  described,  and  one  copy  of 
rery  certificate  granted  under  the  provisions  of  this  act  shall  be  filed  in  the 
epartment  of  Agriculture,  another  copy  shall  be  delivered  to  the  owner  or 
lipper,  and  when  the  cattle,  sheep,  swine,  and  goats,  or  their  carcasses  and 

iducts,  are  sent  abroad,  a  third  copy  shall  be  delivered  to  the  chief  officer 
L  the  vessel  on  which  the  shipment  shall  be  made. 
That  no  person,  firm,  or  corporation  engaged  in  the  interstate  commerce  of 

«it  or  meat  food  products  shall  transport  or  offer  for  transportation,  sell  or 

T  to  sell  any  such  meat  or  meat  food  products  in  any  State  or  Territory  or 
I  the  District  of  Columbia  or  any  place  under  the  Jurisdiction  of  the  United 
tates,  other  than  in  the  State  or  Territory  or  in  the  District  of  CJolumbia  or 
ay  place  under  the  jurisdiction  of  the  United  States  In  which  the  slaughtering, 
Bcking.  canning,  rendering,  or  other  similar  establishment  owned,  leased, 
perated  by  said  firm,  person,  or  corporation  is  located  unless  and  until  said 
erson,  firm,  or  corporation  shall  have  complied  with  all  of  the  provisions  of  this 
ct. 

That  any  person,  firm,  or  corporation,  or  any  officer  or  agent  of  any  such  per- 
>n,  firm,  or  corporation,  who  shall  violate  any  of  the  provisions  of  this  act 
tiall  be  deemed  guilty  of  a  misdemeanor  and  shall  be  punished  on  conviction 

reof  by  a  fine  of  not  exceeding  $10,000  or  Imprisonment  for  a  period  not 
iKfCe  than  two  years,  or  by  both  such  fine  and  imprisonment,  in  the  discretion 
f  the  court 

That  the  Secretary  of  Agriculture  shall  appoint  from  time  to  time  inspectors 
>  make  examination  and  inspection  of  all  cattle,  sheep,  swine,  and  goats,  the 
ispection  of  which  is  hereby  provided  for,  and  of  all  carcasses  and  parts 
tiereof.  and  of  all  meats  and  meat  food  products  thereof,  and  of  the  sanitary 
auditions  of  all  establishments  in  which  such  meat  and  meat  food  products 
ereinbefore  described  are  prepared ;  and  said  inspectors  shall  refuse  to  stamp, 
lark,  tag.  or  label  any  carcass  or  any  part  thereof,  or  meat  food  product  there- 
rom,  prepared  in  any  establishment  hereinbefore  mentioned,  until  the  same 
tiall  have  actually  been  inspected  and  found  to  be  sound,  healthful,  wholesome, 
nd  fit  for  human  food,  and  to  contain  no  dyes,  chemicals,  preservatives,  or 
edients  which  render  such  meat  food  product  unsound,  unhealthful,  un- 
ui/lesome,  or  unfit  for  human  food,  and  to  have  been  prepared  under  proper 
mitary  conditions,  hereinbefore  provided  for;  and  shall  perform  such  other 
uties  as  are  provided  by  this  act  and  by  the  rules  and  regulations  to  be  pre- 
Tibed  by  said  Secretary  of  Agriculture;  and  said  Secretary  of  Agriculture 
mil,  from  time  to  time,  make  such  rules  and  regulations  as  are  necessary  for 
le  efficient  execution  of  the  provisions  of  this  act,  and  all  inspections  and  ex- 
iii nations  made  under  this  act  shall  be  such  and  made  in  such  manner  as 
>scribe<l  in  the  rules  and  regulations  prescribed  by  said  Secretary  of  Agri- 
iltnre  not  inconsistent  with  the  provisions  of  this  act. 

That  any  person,  firm,  or  corporation,  or  any  apent  or  employee  of  any  per- 
►n,  firm,  or  cori)oration  who  shall  give,  pay,  or  offer,  directly  or  Indirectly,  to 
ly  inspector,  deputy  inspector,  chief  inspector,  or  any  other  officer  or  em- 
oyee  of  the  United  States  authorized  to  perform  any  of  the  duties  prescribed 
r  this  act  or  by  the  rules  and  regulations  of  the  Secretary  of  Agriculture  any 
oney  or  other  thing  of  value,  with  intent  to  influence  said  inspector,  deputy 
ispeotor.  chief  inspector,  or  other  officer  or  employee  of  the  United  States  in 
le  discharge  of  any  duty  lierein  provided  for,  shall  be  deemed  guilty  of  a 
'lony  and,  ni)<)n  conviction  thereof,  shall  be  punished  by  a  fine  not  less  than 
>.(XH)  nor  more  than  .$10,000  and  by  imprisonment  not  less  than  one  year 
ir  more  than  three  years :  and  any  inspector,  deputy  inspector,  chief  in- 
)e<tor.  or  other  officer  or  employee  of  the  United  States  authorized  to  per- 
>rm  any  of  the  duties  prescribed  by  this  act  who  shall  accept  any  money, 
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gift,  or  other  thing  of  value  from  any  person,  firm,  or  corporation,  or  officeiB, 
agents,  or  employees  thereof,  given  with  intent  to  influence  his  oflScial  action, 
or  who  shall  receive  or  accept  from  any  person,  firm,  or  corporation  engaged 
in  interstate  or  foreign  commerce  any  gift,  money,  or  other  thing  of  valoe 
given  with  any  purpose  or  intent  whatsoever,  shall  be  deemed  guilty  of  a  felony 
and  shall,  upon  conviction  thereof,  be  summarily  discharged  from  office  and 
shall  be  punished  by  a  fine  not  less  than  $1,000  nor  more  than  $10,000  and  by 
Imprisonment  not  less  than  one  year  nor  more  than  three  years. 

That  the  provisions  of  this  act  requiring  inspection  to  be  made  by  the  Secretary 
of  Agriculture  shall  not  apply  to  animals  slaughtered  by  any  farmer  on  the  farm 
and  sold  and  transported  as  interstate  or  foreign  commerce,  nor  to  retail  butchers 
and  retail  dealers  in  meat  and  meat  food  products,  supplying  their  customers: 
Provided,  That  if  any  person  shall  sell  or  offer  for  sale  or  transportation  for 
interstate  or  foreign  commerce  any  meat  or  meat  food  products  which  are  dis- 
eased, unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  for  human  food, 
knowing  that  such  meat  food  products  are  intended  for  human  consumption,  he 
shall  be  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  l>e  punished 
by  a  fine  not  exceeding  $1,000  or  by  imprisonment  for  a  period  of  not  exceeding 
one  year,  or  by  both  such  fine  and  imprisonment :  Provided  also.  That  the  Sec- 
retary of  Agriculture  is  authorized  to  maintain  the  Inspection  in  this  act  pro- 
vided for  at  any  slaughtering,  meat  canning,  salting,  packing,  rendering,  or 
similar  establishment  notwithstanding  this  exception,  and  that  the  persons  oper 
ating  the  same  may  be  retail  butchers  and  retail  dealers  or  farmers ;  and  where 
the  Secretary  of  Agriculture  shall  establish  such  inspection  then  the  provisions 
of  this  act  shall  apply  notwithstanding  this  exception. 

That  there  is  permanently  appropriated,  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated,  the  sum  of  $3,000,000,  for  the  expenses  of  the  in- 
spection of  cattle,  sheep,  swine,  and  goats  and  the  .meat  and  meat  food  products 
thereof  which  enter  into  interstate  or  foreign  commerce  and  for  all  expenses 
necessary  to  carry  into  effect  the  provisions  of  this  act  relating  to  meat  Inspec- 
tion, including  rent  and  the  employment  of  labor  in  Washington  and  else- 
where, for  each  year.  And  the  Secretary  of  Agriculture  shall,  in  bis  annual 
estimates  made  to  Congress,  submit  a  statement  in  detail  showing  the  number 
of  persons  employed  in  such  inspections  and  the  salary  or  per  diem  paid  to  each, 
together  with  the  contingent  expenses  of  such  Inspectors  and  where  they  have 
been  and  are  employed. 


;PO&T  OF  THE  GHIEF  OF  THE  BTJEEAU  OF  PLANT  INDUSTET. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 
Washington^  D.  C,  September  SO^  1906. 

Sir  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
the  Bureau  of  Plant  Industry  for  the  fiscal  year  ended  June  30,  1906. 

Respectfully, 

B.  T.  Galloway, 
Chief  of  Bureau. 
Hon.  James  Wilson,  Secretary, 


GENERAL  WORK  OF  THE  TEAB. 

The  appropriations  for  the  Bureau  of  Plant  Industry  for  the  fiscal 
year  ended  June  30,  1906,  amounted  to  $892,436.  Of  this  sum 
$105,556  was  expended  from  the  special  appropriation  made  for  the 
purpose  of  meetmg  the  ravages  of  the  cotton  boll  weevil.  Approxi- 
mately 29  per  cent  of  the  total  appropriation  was  expended  for  ad- 
ministrative work  and  71  per  cent  for  strictly  scientific  work.  In 
addition  to  the  regular  appropriations,  the  sum  of  $3,437.33  was 
realized  from  the  sale  of  fruits  used  in  tne  fruit  marketing  and  stor- 
age experiments,  which,  as  provided  by  law,  was  applied  to  defray- 
ing the  expenses  of  those  investigations. 

BVSIHESS  0PEBATI0N8. 

During  the  year  4,100  requisitions  were  issued ;  10,000  accounts  were 
received,  audited,  and  paid ;  529  requests  for  contracts  were  made,  and 
602  letters  of  authorization  were  drawn.  The  system  of  accounting 
outlined  in  my  last  report  has  proved  very  effective,  and  has  under- 
srone,  as  experience  and  practice  have  warranted,  several  modifications 
and  improvements,  among  which  may  be  mentioned  the  following: 

(1)  Retained  copies  of  vouchers  discontinued. — It  was  found  that 
the  making  of  copies  of  all  vouchers  involved  extra  work,  required 
considerable  space  for  filing,  and  that  the  vouchers  were  rarely  re- 
ferred to.  The  practice  was,  therefore,  discontinued,  and  in  lieu 
thereof  a  brief  abstract  slip  was  devised,  upon  which  is  noted  by 
stamp  or  otherwise  the  essential  facts  with  regard  to  each  voucher,  so 
that  each  slip  furnishes  a  brief  but  complete  history  of  each  account 
to  which  it  pertains.  These  abstract  slips  are  entered,  checked,  and 
filed  in  the  same  manner  as  the  copies  of  vouchers,  and  their  use  has 
resulted  in  economy  of  time,  labor,  and  filing  space. 
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(2)  Typewriting  of  requisitions. — Formerly  three  copies  of  each 
requisition  were  made  separately  by  hand,  namely,  the  purchasing 
requisition,  the  auditing  copy,  and  the  requisition  stub.  Early  in  the 
past  fiscal  year  this  practice  was  discontinued,  and  the  three  copies 
are  now  made  on  the  typewriter  at  a  single  operation,  thereby  effecting 
a  saving  of  two-thirds  of  the  time  and  Tabor  involved  in  their  prepa- 
ration, as  well  as  greatly  reducing  the  chance  of  error. 

(3)  Daily  balances. — The  frequent  calls  from  administrative  offi- 
cers and  members  of  the  scientific  staff  of  the  Bureau  for  information 
as  to  the  condition  of  their  allotments  led  to  the  adoption  of  a  loose- 
leaf  daily  balance  book.  The  sheets  shpw  the  titles  and  numbers  of 
the  individual  accounts  and  are  arranged  numerically  by  account 
numbers,  so  that  any  particular  account  may  be  found  at  once  and 
with  certainty  by  turning  to  the  page  number,  which  is  also  the 
account  number.  Each  balance  sheet  has  a  column  for  paid  items, 
one  for  liabilities,  and  one  showing  the  balance  of  the  allotment.  A 
similar  daily  balance  book  is  kept  for  letters  of  authorization.  As 
these  books  also  furnish  a  complete  and  absolute  check  on  the  account 
cards,  the  system  of  auditor's  memorandum  cards  mentioned  in  the 
last  report  was  discontinued  as  being  no  longer  necessary.  By  means 
of  this  new  system  of  daily  balances  the  balance  of  any  particular 
allotment  of  funds  or  letter  of  authorization  can  be  given  at  a 
moment's  notice,  usually  by  telephone,  and  it  was  found  especially 
useful  toward  the  close  of  the  fiscal  year  when  the  funds  were  run- 
ning low.  Such  a  system  makes  it  practically  impossible  to  create  a 
deficit. 

The  last  session  of  Congress,  upon  the  recommendation  of  the 
Secretary  of  Agriculture,  adopted  a  codification  of  the  appropria- 
tions for  the  scientific  investigations  of  the  Bureau  of  Plant  Industry 
which  greatly  simplifies  the  heretofore  complex  form  of  the  appro- 
priations of  the  Bureau.  When  the  Bureau  was  organized,  in  1901, 
the  appropriations  for  the  various  divisions  which  comprise  it 
were  brought  together  as  separate  items  under  the  general  neading 
of  "  General  expenses.  Bureau  of  Plant  Industry,"  the  wording  oi 
the  original  clauses  of  the  old  divisions  being  maintained  from  year 
to  year,  with  various  additions  as  the  scope  ox  the  work  was  enlarged. 
The  result  of  this  was  a  great  accumulation  of  verbiage  and  a  cum- 
bersome system  of  individual  and  distinct  funds.  These  clauses  have 
now  been  combined  into  a  condensed,  abstract  form  providing  for  all 
work  conducted  under  the  appropriation  for  general  expenses,  thus 
bringing  into  one  account  all  business  operations  which  formerly 
affected  eight  distinct  appropriations. 

The  Bureau  has  received  and  answered  during  the  past  fiscal  year 

about  215,000  letters,  covering  a  wide  range  of  subjects.     This  num- 

>er  does  not  include  routine  correspondence,  such  as  requests  for 

mblications,  seeds,  etc.,  being  made  to  cover  only  such  letters  as  have 

cilled  for  specific  and  direct  replies.     The  number  of  letters  received 

during  the  year  making  inquiries  requiring  specially  prepared  an- 

>vers  regarding  the  work  on  nitrogen-fixing  bacteria  was  consider- 

•Hy  smaller  than  in  the  preceding  year.     AVhile  a  great  number  of 

-'    a   letters  are  still  receive'^    it   is  now   possible  to  answer  most 

.  ,11  Moc-  of  ih'iG  TiJitiiiY  i)v  *^^-    ..oilinir  '^^  bulletins  on  the  subject. 
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PUBLICATIONS. 

The  publication  work  of  the  Bureau  has  continued  in  charge  of 
[r.  J.  E.  Rockwell,  editor,  as  heretofore. 

The  total  number  of  ne\v  publications  issued  during  the  year  is  62, 
fregating  1,672  printed  pages  and  ilhistrated  with  109  full-page 
lates  and  210  text  figures. 

In  the  Bureau  series  there  were  issued  during  the  year  25  new  bul- 
itins  or  parts  of  bulletins,  aggregating,  in  first  editions,  84,500 
)pies.  Tnese  publications  covered  a  wide  range  of  subjects,  as  will 
B  shown  by  the  following  list : 

0. 77.  The  Avocado,  a  Salad  Fruit  from  the  Tropics. 

78.  Improving  the  Quality  of  Wheat. 

79.  The  Variability  of  Wheat  Varieties  in  Resistance  to  Toxic  Salts. 

80.  Agricultural  Explorations  in  Algeria. 

81.  Evolution  of  Cellular  Structures. 

82.  Grass  Lands  of  the  South  Alaska  Coast. 

83.  The  Vitality  of  Buried  Seeds. 

84.  The  Seeds  of  the  Bluegrasses. 

85.  The  Principles  of  Mushroom  Growing  and  Mushroom  Spawn  Making. 

86.  Agriculture  without  Irrigation  in  the  Sahara  Desert. 

87.  Disease  Resistance  of  Potatoes. 

88.  Weevil-Resisting  Adaptations  of  the  Cotton  Plant. 

89.  Wild  Medicinal  Plants  of  the  United  States. 

90.  Part  I.  The  Storage  and  Germination  of  Wild  Rice  Seed.     Part  II.  The 

Crown-Gall  and  Hairy-Root  Diseases  of  the  Apple  Tree.    Part  III. 
Peppermint.     Part  IV.  The  Poisonous  Action  of  Johnson  Grass. 
IKK  Miscellaneous  Papers.     [Parts  I  to  IV  reprinted.] 

91.  Varieties  of  Tobacco  Seed  Distributed  in  1905-6,  with  Cultural  Direc- 

tions. 
93.  The  Control  of  Apple  Bitter-Rot. 

100.  Part  I.  Cranberry  Spraying  Experiments  in  1905.  Part  II.  The  Wrap- 
ping of  Apple  Grafts  and  Its  Relation  to  the  Crown-Gall  Disease. 
Part  III.  Garlicky  Wheat.  Part  IV.  Methods  of  Testing  the  Burning 
Quality  of  Cigar  Tobacco. 
Additions  and  Corrections  Affecting  Bulletin  No.  56,  Entitled  '*  Nomen- 
clature of  the  Apple." 

To  the  Department  series  of  Farmers'  Bulletins,  14  new  numbers 
baling  with  various  subjects  of  a  popular  nature  were  contributed 
r  the  Bureau  of  Plant  Industry  during  the  fiscal  year  just  passed,  as 
>llows : 

[).  229.  The  Production  of  Good  Seed  Corn. 

231.  Spraying  for  Cucumber  and  Melon  Diseases. 

232.  Okra :  Its  Culture  and  Uses. 

238.  Citrus  Fruit  Growing  in  the  Gulf  States. 
240.  Inoculation  of  Legumes. 

242.  An  Example  of  Model  Farming. 

243.  Fungicides,  and  Their  Use  in  Preventing  Diseases  of  Fruits. 
245.  Renovation  of  Worn-Out  Soils. 

24f».   Saccharine  Sorghums  for  Forage. 

248.  The  Lnwn. 

2o0.  The  Prevention  of  Stinking  Smut  of  Wheat  and  Loose  Smut  of  Oats 

2.53.  The  Germination  of  Seed  Corn. 

2.54.  Cucumbers. 

255.  The  Vegetable  Garden. 

In  addition  to  those  mentioned  in  the  preceding  list.  Farmers' 
ulletin  No.  247,  ''The  Control  of  the  Codling  Moth  and  Apple 
cab,"  was  prepared  and  issued  during  the  year  by  this  Bureau  and 
le  Bureau  of  Entomology  jointly. 

H.  Doc.  G,  59-2 12 


Eleven  articles  were  contributed  by  the  Bureau  of  Plant  Indiistiy 
to  the  Yearbook  for  1905,  covering  the  subjects  of  fruits,  drug  plant^ 
diversified  farming  in  the  cotton  belt  (a  series  of  four  pai)ers),  plant 
breeding,  etc.  In  addition  to  the  publication  of  these  papers  in  the 
Yearbook  in  an  edition  of  500,000  copies,  each  of  these  articles  was 
reprinted  in  separate  form  for  special  distribution.  The  customaiy 
articles  on  fruit  growing  and  plant  diseases  were  also  furnished  by 
the  Bureau  for  the  appendix  of  the  Yearbook,  as  was  also  an  article 
on  progress  in  farm  management.  A  bulletin  was  contributed  by  the 
Bureau  to  the  scries  of  the  Office  of  Experiment  Stations  and  another 
to  that  of  the  Bureau  of  Animal  Industry.  Four  circulars  con- 
tributed to  the  series  issued  by  the  Office  of  the  Secretary  were  printed 
in  editions  aggregating  93,000  copies. 

An  important  feature  of  the  publication  work  of  the  Bureau  is 
the  reprinting  of  its  publications.  During  the  past  year  reprinted 
editions,  aggregating  10,700  copies  of  various  Bureau  bulletins,  were 
issued  to  meet  the  demand  for  these  publications.  Five  bulletins  of 
offices  formerly  separate  divisions  but  now  a  part  of  the  Bureau  were 
reprinted  durmg  the  year.  Of  the  forty -six  Farmers'  Bulletins  con- 
tributed by  this  Bureau  since  its  organization,  all  but  one  (whidi 
has  been  superseded)  have  been  reissued  from  time  to  time  as  required 
to  meet  the  demands  of  applicants  for  publications  in  this  series,  a 
demand  which  necessitates  the  issue  of  more  than  six  million  copies 
annually.  Six  articles  printed  in  Yearbooks  prior  to  1905  were 
reissued,  while  new  editions  of  several  circulars  of  information  on 
various  agricultural  crops  w^ere  also  called  for. 

The  total  number  of  original  and  reprinted  publications  of  the 
Bureau,  exclusive  of  circulars,  issued  during  the  year  exceeded 
2,200,000  copies. 

OBOANIZATION  AHD  POUCT. 

As  stated  in  last  year's  report,  the  nature  of  the  Bureau's  work 
requires  that  changes  in  organization  be  made  from  time  to  time  in 
the  interest  of  a  better  administration  of  the  work.  The  organiza- 
tion of  the  Bureau  has  undergone  several  such  changes  during  the 
past  year  which  were  made  necessary  by  the  OTOwth  and  development 
of  certain  lines  of  work.  The  branch  of  the  bureau  formerly  known 
as  Vegetable  Pathological  and  Physiological  Investigations  and 
under  the  general  charge  of  Mr.  Albert  F.  Woods,  Pathologist  and 
Physiologist,  has  been  subdivided  into  eleven  coordinate  offices,  and 
Mr.  Woods  has  Ixicn  directly  charged  with  the  title  and  duties  of 
Assistant  Chief  of  Bureau.  The  various  lines  of  work  of  the  Bureau 
have  been  grouped  under  seven  general  headings,  as  follows:  Patho- 
logical Investigations;  Physiological  Investigations;  Taxonomic 
Investigations;  Agronomic  Investigations;  Horticultural  Investiga- 
tions; Seed  and  Plant  Introduction  Investigations;  and  Special 
Laboratories,  Gardens,  and  Farms.  This  grouping  is  merely  for  tiie 
purpose  of  classifying  the  work,  no  one  officer  being  plaoed  m  charge 
of  an  entire  group.  Under  the  plan  of  reorganization  all  heads  of 
coordinate  offices  are  made  directly  responsible  for  the  line  or  lines 
of  work  under  their  charge,  and  are  directly  accountable  to  the  chief 
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d  the  assistant  chief  of  the  Bureau.  The  present  organization  of 
5  Bureau  is  as  follows : 

Pat     legist  and  Physiologist,  and  Chief  of  Bureau,  B.  T.  Galloway ;   Patholo- 
A  Physiologist  and  Assistant  Chief,  Albert  F.  Woods ;  Chief  Clerk,  James 
^xfues ;  Editor,  J.  E.  Rockwell. 

Pathological  In-  estigations :  Laboratory  of  Plant  Pathology,  Erwin  F.  Smith, 
logist  in  Charge;  Diseases  of  Fruits,   Merton  B.   VVaite,  Pathologist  in 

rhysiological  Investigations:  Plant  Breeding,  Herbert  J.  Webber,  Physiolo- 
In  Charge;  Plant  Life  History,  Walter  T.  Swingle,  Physiologist  in  Charge; 
II  Bacteriology  and  Water  Purification,  Karl  F.  Kellerman,  Physiologist  in 
ge;  Bionomic  Investigations  of  Tropical  and  Subtropical  Plants,  O.  F. 
vik,  Bionomist  in  Charge;  Drug  and  Poisonous  Plant  Investigations,  and 
a  Culture  Investigations,  Rodney  H.  True,  Physiologist  in  Charge;  Physical 
iboratory,  Lyman  J.  Briggs,  Physicist  in  Charge. 

Taxonomic    Investigations:  Systematic    Botany    and    Economic    Collections, 
^erick  V.  Coville,  Botanist  in  Charge ;  Fiber  Plant  Investigations,  Lyster  H. 
»wey.  Botanist  in  Charge. 
Agronomic  Investigations:  Farm  Management,  W.  J.  Spillman,  Agriculturist 

Charge;  Grain  Investigations,  Mark  A.  Carleton,  Cerealist  in  Charge; 
iington  Experimental  Farm,  L.  C.  Corbett,  Horticulturist  in  Charge;  Sugar 
jet  Investigations,  Charles  O.  Townsend,  Pathologist  in  Charge;  Western 
rrlcultural  Extension,  Carl  S.  Scofield,  Agi'iculturist  in  Charge;  Dry  Land 
H'iculture,  E.  C.  Chilcott,  Agriculturist  in  Charge. 

Horticultural  Investigations:  Pomological  Collections,  G.  B.  Brackett,  Pomol- 
in  Charge;    Field  Investigations  in   Pomology,  William  A.  Taylor  and 

uarold  Powell,  Pomologists  in  Charge ;    Experimental  Gardens  and  Grounds, 

M.  Byrnes.  Superintendent. 

Seed  and  Plant  Introduction  Investigations:  Seed  and  Plant  Introduction 
Id  Distribution,  David  Fairchild,  Agricultural  Explorer  in  Charge;  Seed 
iboratory,  Edgar  Brown,  Botanist  in  Charge. 

Special  Lalwratories,  Gardens,  and  Farms:  Mississippi  Valley  Laboratory, 
.  Louis,  Mo.,  Hermann  von  Schrenk,  Expert  in  Charge;  Subtropical  Labora- 
ry  and  Garden,  Miami.  Fla.,  Ernst  A.  Bessey,  Pathologist  in  Charge;  Plant 
troduction  Garden,  Chico,  Cal.,  P.  H.  Dorsett,  Pathologist  in  Charge;  Cotton 
ilture  Farms,  S.  A.  Knapp,  Special  Agent  in  Charge,  Lake  Charles,  La. 

The  work  of  the  former  Pacific  Coast  Laboratory,  conducted  up  to 
ily  1,  1906,  at  Santa  Ana,  Cal.,  was  on  that  date  abandoned, 
'rtie  organization  outlined  has  l)een  adhered  to  in  the  preparation 
this  report,  the  various  lines  of  work  being  discussed  in  the  order  of 
eir  appearance  in  the  preceding  list.  It  is  believed  that  under  the 
ganization  now  effected  the  various  branches  of  the  Bureau's  work 
n  be  prosecuted  to  the  best  advantage,  and  that  uniformity  in  the 
)rk  and  policy  of  the  Bureau  as  a  whole  will  be  secured. 
From  the  1st  of  September,  1905,  to  the  1st  of  September,  1906, 
e  following  changes  have  been  made  in  the  personnel  of  the  Bureau : 
jsignations,  38 ;  deaths,  5 ;  dismissal,  1 ;  transfers  from  the  Bureau, 
,  and  furloughs  and  terminations  of  appointments,  159;  making 
total  of  220  employees  dropped  from  the  rolls  during  that  period, 
iiring  the  same  period  there  have  been  made  352  appointments, 
[Teasing  the  total  force  of  the  Bureau  by  132.  On  September  1, 
06,  the  numerical  strength  of  the  Bureau  was  as  follows:  In 
ashington,  369;  outside  of  Washington,  271;  total  640.  The  total 
imber  of  emplovees  in  the  Bureau  on  the  same  date  a  year  ago 
IS  508. 

A  plan  has  been  put  into  effect  by  which  it  is  believed  the  efficiency 
the  clerical  staff  of  the  Bureau  will  bo  improved  and  the  question 
promotions  and  all  other  changes  in  grade  placed  upon  an  entirely 
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equitable  basis.     Owing  to  the  location  in  many  different  buildings 
of  the  various  offices  of  the  Bureau,  it  has  heretofore  been  the  policy 
throughout  the  Bureau  that  where  a  vacancy  would  occur  in  a  clerical 
grade  in  any  particular  office  it  would  be  filled  by  the  promotion  of 
the  most  deserving  employee  or  employees  in  that  omce,  without 
reference  to  the  fitness  for  advancement  of  clerks  in  other  parts  of 
the  Bureau.     Under  the  present  plan  an  efficiency  board  is  created 
which  will  consider  semiannually  the  qualifications  of  all  cleri 
employees  of  the  Bureau,  as  set  forth*  by  the  respective  executive 
officers  to  whom  they  are  assigned,  establishing  an  efficiency  register 
for  each  grade  and  notifying  each  employee  thereon  of  his  relative 
standing.     It  is  believed  that  this  system  will  be  very  practicable,  as 
no  employee  will  be  overlooked,  his  merits  will  be  carefully  considered 
at  stated  intervals,  and  his  relative  standing  and  chances  for  promo- 
tion will  depend  entirely  upon  his  own  individual  efforts.     Certain 
qualities  are  given  relatively  great  weight  in  determining  efficiency 
and  standing;  improvement  along  these  lines  will  secure  a  hiriier 
rating,  and  the  one  having  the  highest  average  amon^  those  of  his 
grade  will  invariably  be  promoted  to  any  vacancy  occurring  in  the  next 
higher  grade  so  long  as  he  maintains  his  position  at  the  nead  of  the 
list  and  does  nothing  to  forfeit  his  right  of  precedence.     This  rule 
w411  be  strictly  adhered  to  in  all  cases  and  no  exceptions  will  be  made 
for  any  cause.     Employees  who  fall  below  a  fair  standard  of  effi- 
ciencv  will  just  as  surelv  be  recommended  for  reduction  or  dismis- 
sal,  as  circumstances  warrant,  in  order  to  make  room  for  more  efficient 
employees. 

COOPEBATION  WITH  THE  STATE  EXFEBmENT  STATI0K8. 

The  plan  outlined  in  last  year's  report  of  close  cooperation  wher- 
ever practicable  with  the  State  experiment  stations  has  been  continued. 
The  Bureau  is  now  actively  cooperating  in  various  lines  of  woA 
with  about  forty  stations,  including  those  of  almost  every  State  and 
Territory.  A  perusal  of  this  report  will  give  a  proper  idea  of  the 
many  lines  of  cooperative  effort  in  progress  between  tne  State  experi- 
ment stations  and  the  Bureau  of  Plant  Industry. 

SCHOOL  GARDEN  WOBK. 

Public  interest  in  the  school  garden  movement  has  not  waned  dur- 
ing the  year.     In  fact,  the  distribution  of  special  collections  of  flower 
and  vegetable  seeds  for  individual  school  gardens,  as  w^ell  as  of  a  col- 
lection of  seeds  for  decorating  school  grounds,  has  been  more  general 
lian  was  the  case   last  year.     Every   State  and  Territory,  except 
>vada  and  Wyoming,  are  represented  upon  the  mailing  list  of  tne 
Miroau  in  its  school  garden  work.     The  distribution  of  seeds  for 


, gardens  have  been  provided 

Mil     'iwfvihnti'Mi,  or  about  twi^e  as  many  as  were  reached  in  the 
Jiw.  1^.     .r--'-iitig  1  *oT      The  largest  distribution  of  the 

•^^flt^    •     -anois,  the  second  largest  to  Ne^ 
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^  ork,  the  third  largest  to  Pennsylvania,  with  Massachusetts  fourth 

lX)n  the  list.     During  the  preceding  year  New  York  received  the 

distribution,  Ohio  the  second  largest,  and  New  Jersey  third 

;.     It  is  evident  that  the  school  garden  movement  is  westward 

una. 

It  can  safely  be  said  that  more  than  a  thousand  teachers  of  schools 
various  parts  of  the  country  are  interested  in  this  work.     The 

atifying  reports  which  are  received  from  this  distribution  make 

t  evident  that  it  is  meeting  with  good  results  and  is  filling  a  very 

Ful  place  in  the  school  work  oi  our  country.     It  is  certain  that 

lundreds  of  children  who  knew  little  or  nothing  of  the  manner  of 

owth  and  methods  of  cultivation  of  the  various  garden  crops  and 

wers  have  been  given  the  rudiments  of  agriculture  through  the  dis- 
nbution  of  seeds  to  the  schools,  and  that  many  minds  which  were 
ever  before  interested  in  agriculture  have  a   live  interest  in  the 

iject  at  the  present  time. 

The  work  in  cooperation  with  the  normal  schools  of  Washington, 
).  C,  has  been  continued  on  a  plot  of  about  3  acres  in  the  northeast 
omer  of  the  Department  grounds.  This  is  the  most  extensive  work 
f  this  kind  yet  undertaken  on  the  grounds,  and  has  been  very  success- 
ul.  The  work,  as  in  preceding  years,  has  been  in  charge  of  Miss 
lusan  B.  Sipe,  of  Normal  School  No.  1,  and  has  been  continued 
hroughout  the  summer  as  a  vacation  garden  for  the  school  children 
f  the  city.     Great  interest  has  been  manifested  in  this  work. 

GRAIN  INSPECTION  LEGISLATION. 

During  the  past  three  or  four  years  the  matter  of  grain  grading 
fid  gram  inspection  has  been  brought  to  the  attention  of  the  De- 
artment  of  Agriculture  a  number  or  times.  Each  year  one  or  more 
lis  have  been  introduced  in  Congress  looking  to  the  improvement 
F  conditions  affecting  grain  entering  into  interstate  and  foreign 
jmmerce.  During  the  last  session  of  Congress  there  was  an  ener- 
?tic  movement  toward  securing  legislation  on  this  subject.  The 
?nate  Committee  on  Agriculture  hada  number  of  hearings,  at  which 
e  question  was  discussed  from  various  standpoints.  On  the  floor  of 
e  Senate  speeclies  were  made  which  are  valuable  contributions  to 
ir  knowledge  of  the  subject.  Finally,  in  the  last  appropriation 
11  for  the  Department  of  Agriculture,  the  following  clause  was  in- 
rted  in  the  appropriation  for  the  Bureau  of  Plant  Industry : 

To  enable  the  Secretary  of  Agriculture  to  establish,  at  such  points  of  export 
lie  may  deem  expe<lient,  lal)oratorles  for  the  purpose  of  examining  and 
porting  upon  the  nature,  quality,  and  condition  of  any  sample,  parcel,  or 
iisignment  of  seed  or  grain.  ♦  ♦  ♦  And  the  Secretary  of  Agriculture  is 
ithorized  to  report  ui)()n  such  samples,  parcels,  or  consignments  from  time 
time,  and  the  reix)rts  so  made  shall  serve  as  a  basis  for  the  fixing  of  definite 
ndes  and  for  the  issuance  of  Certificates  of  inspection  when  requested  by  the 
n.signor  or  consignee  of  any  grain  entering  into  interstate  or  foreign  commerce. 

This  law  went  into  effect  on  July  1,  1906,  and  after  giving  all 
e  points  in  question  careful  consideration,  and  the  holding  of 
inferences  with  a  number  of  chambers  of  commerce,  it  has  been 
'cided,  with  the  approval  of  the  Secretary,  to  establish  two  labora- 
ries  in  accordance  with  the  provisions  of  the  appropriation  bill,  one 
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at  Baltimore,  Md.,  and  the  other  at  New  Orleans,  L#a.  These  are  now 
being  equipped  for  carrving  out  the  work.  Apparatus  has  already 
been  perfected  for  the  quick  determination  of  the  moisture  content  of 
grain,  and  it  will  be  the  object  of  the  laboratories  to  take  up  at  once 
the  analysis  of  samples  with  a  view  to  securing  definite  information 
on  the  condition  of  grain  intended  for  interstate  or  forei^  commerce. 
An  agent  will  also  be  stationed  in  foreign  countries  who  will 
examine  cargoes  of  grain  on  their  arrival  at  European  and  other  for- 
eign ports  from  the  United  States.  This  feature  of  the  work  has 
received  considerable  attention  during  the  past  year.  An  agent  was 
sent  abroad  for  the  purpose  of  inspecting  and  reporting  upon  cargoes 
of  American  export  grain  arriving  at  European  ports.  Particular 
attention  was  paid  to  corn  shipments,  35  cargoes  of  this  grain,  con- 
taining approximately  124,820  tons  from  seven  of  the  principal 
Atlantic  and  (lulf  i)orts,  having  been  inspected  by  the  agent. 

IMFBOVEMENT  OF  ROADS  IH  DEPABTMEHT  OSOUHBS. 

At  the  last  session  of  Congress  the  sum  of  $3,500  was  included  in 
the  appropriation  for  the  Bureau  of  Plant  Industry,  to  be  used  in 
improving  and  macadamizing  the  gravel  roads  on  the  Department 

g'ounds,  under  the  supervision  of  the  Director  of  the  Office  of  Public 
oads.     This  work  has  been  inaugurated  and  is  progressing  very 
satisfactorily. 

PATHOLOOIOAL  INVESTIOATIOHS. 

Under  the  reorganization  of  the  scientific  work  of  the  Bureau,  aU 
lines  of  work  of  an  entirely  pathological  character  conducted  from 
headquarters  in  the  city  of  Washington  have  been  grouped  under  the 
general  heading  of  Pathological  Investigations.  For  purposes  of 
administration,  the  investigations  are  subdivided  into  two  working 
branches,  (1)  the  Laboratory  of  Plant  Pathology,  and  (2)  Diseases 
of  Fruits,  with  Dr.  Erwin  F.  Smith  and  Mr.  M.  B.  Waite,  respec- 
tively, as  pathologists  in  charge.  Summarized  statements  of  the 
progress  of^  these  investigations  during  the  past  fiscal  year  follow. 

LABOBATOBT  OF  PLANT  PATHOLOGY. 

The  general  work  of  the  Laboratory  of  Plant  Pathology  has  con- 
tinued ahmg  the  same  lines  as  heretofore.     Specimens  of  diseased 
plants  and  requests  for  information  as  to  causes  and  remedies  have 
been   received    from    numerous   sources,   including   various   foreign 
countries.     The  identification  of  these  diseases  and  sujggestions  as  to 
^medies,  where  known,  have  consumed  considerable  time  during  the 
/ear.     In  addition  to  this,  the  regular  routine  work  of  the  laboratory, 
i'hich  includes  the  study  of  the  life  history  of  various  plant  para- 
sites, has  been  vigorously  prosecuted.     Numerous  diseases  of  plants 
)ave  been  studied,  many  of  these  l)eing  brought  to  attention  through 
•orrespondencc*.     R(»s(»}  '^'hes  have  also  bc^n  conducted  on  the  effect  of 
oecial  plant  foods,  r-     ""sistance  to  disease,  and  on  the  effect  of 
Teezing  ^^'^  fnnori  JM-'     ^    lO'n^    Work  will  be  continued  in  all  of 
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Rice  diseases. — The  results  of  Dr.  Haven  Metcalf  s  researches  on 
e  blast  and  other  diseases  of  rice,  made  while  botanist  of  the  South 
!irolina  Experiment  Station  and  collaborator  of  this  Bureau,  have 
sen  published  as  Bulletin  No.  121  of  that  station.  Investigations  as 
»  the  exact  nature  of  the  blast  and  the  means  of  controlling  it  are 
aing  continued  by  Doctor  Metcalf,  as  a  pathologist  of  this  Bureau, 
lile  Director  J.  N.  Harper,  of  the  South  Carolina  Experiment 
ation,  a  collaborator  of  the  Bureau,  is  conducting  field  experiments 
long  the  same  line. 

Cotton  diseases. — ^Mr.  W.  A.  Orton,  pathologist,  has  continued  his 
nvestigations  of  cotton  diseases  in  the  Southeastern  States.  A  test 
\f  a  number  of  varieties  of  Sea  Island  cotton  for  wilt  resistance  has 
)een  continued  on  wilt-infected  land  at  Blackshear,  Ga.,  with  the 
«sult  that  various  strains  of  seed  of  the  Rivers  variety  have  continued 
'^ery  resistant  to  the  disease.  The  variety  known  as  Centerville  has 
)roved  the  most  promising  for  Georgia  and  Florida,  both  because  of 
ts  wilt  resistance  and  its  high  productiveness  of  a  strong,  dasirable 
int.  A  number  of  individual  selections  from  this  variety  for  in- 
creased vigor  and  productiveness  were  made  and  grown  last  year,  for 
lie  first  time,  with  very  promising  results.  The  25-acre  rotation 
experiment  was  conti'nueJi  at  Blackshear,  Ga.,  during  the  past  season, 
ncluding  fertilizer  tests,  trials  of  some  of  the  leading  varieties  of 
!otton  grown  in  Georgia  and  Florida,  and  trials  also  of  legumes 
ind  other  crops  in  rotation  with  cotton,  the  comparative  value  of 
iifferent  systems  of  rotation  for  cotton  being  very  clearly  shown. 
i  marked  difference  was  noticed  in  the  comparative  resistance  of 
he  different  varieties  to  the  black-arm  disease,  which  was  very  scri- 
ms on  Egyptian  varieties,  but  Centerville  Sea  Island  cotton  grow- 
ng  in  adjoining  rows  was  but  slightly  affected.  The  work  on  boll 
bedding  was  continued  at  Auburn,  Ala.,  with  satisfactory  progress, 
•ut  further  study  is  necessary  before  any  definite  and  conclusive 
esults  will  be  at  hand. 

Twelve  acres  of  Upland  cotton  were  grown  from  selected  seed 
t  Tallassee,  Ala.,  and  one  acre  at  Notasulga,  Ala.,  for  the  purpose 
f  developing  a  more  desirable  wilt-resistant  strain  for  distribution 
1  the  near  future.  Very  promising  results  were  obtained  in  the 
election  of  strains  more  nearly  approaching  the  type  desired.  A 
rilt-resistant  strain  known  as  the  Jackson  has  been  distributed  to  a 
onsiderable  extent  during  the  past  year. 

The  work  on  cotton  diseases  in  the  Southwest,  conducted  by  Dr. 
\  L.  Shear,  pathologist,  has  been  confined  during  the  past  year 
hiefly  to  a  continuation  of  the  investigation  of  the  Texas  root-rot. 
t  has  been  determined  by  a  study  of  the  type  specimens  of  Ozonium 
iiricomnm  that  the  organism  causing  the  disease  does  not  belong  to 
his  species.  Besides  the  lalwratory  investigations  of  the  root-rot 
rganisms,  the  three  lines  of  field  work  already  started  have  been 
ontinued.  Attempts  to  secure  an  immune  variety  of  cotton  have  so 
ar  been  unsuccessful.  The  progeny  of  plants  selected  under  the 
lost  favorable  conditions  did  not  show  any  signs  of  immunity  to  the 
isease.  The  application  of  various  chemicals  to  the  soil  has  been 
ried  thoroughlv,  but  without  beneficial  results  of  any  practical  im- 
ortance.  Metfiods  of  cultivation,  especially  deep  fall  plowing  with 
otation  of  crops,  give  promise  of  practical  success.     A  series  of 
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experiments  along  this  line  is  now  under  way,  and  very  promisiiig 
results  have  already  been  obtained.  It  is  expected  that  the  greatest 
effort  in  the  future  will  be  along  these  lines,  in  order  to  test  thor- 
oughly and  perfect  the  methods  and  to  demonstrate  their  practica- 
bility. 

Wilt-resistant  melons  and  cowpeas. — Mr.  W.  A.  Orton  has 
continued  the  work  of  breeding  wilt-resistant  watermelons  and 
cowpeas.  Ten  acres  of  watermelon  selections  were  grown  last 
year  at  Monetta,  S.  C,  and  satisfactory  progress  was  made  in 
the  effort  to  fix  the  quality  of  wilt  resistance  in  a  desirable  market 
melon.  The  cooperative  work  with  the  North  Carolina  Experiment 
Station  along  the  same  line  was  continued  at  Auburn,  N.  C.,  on  20 
half-acre  plots,  a  number  of  new  hybrids  being  grown  for  the  first 
time,  from  which  several  promising  selections  were  made.  Both  of 
these  lines  of  work  will  require  further  study  for  their  completion. 
Tlie  experiments  on  cowpeas,  looking  to  the  development  of  a  wilt- 
resistant  type  hotter  adapted  for  forage  purposes,  were  continued  on 
an  acre  of  land  at  Monetta,  S.  C,  and  a  number  of  new  hybrids 
between  the  Iron  variety  and  some  of  the  larger  forage  cowpeas  were 
grow^n  for  the  first  time.  Nearly  all  of  these  proved  wilt  resistant 
and  will  be  grow^n  again  this  year. 

Disease  resistance  of  potatoes. — The  first  of  a  series  of  three 
cooperative  trials  to  test  the  reputed  disease  resistance  of  a  large  col- 
lection of  European  varieties  of  potatoes  obtained  by  Prof.  JL  R. 
Jones,  of  the  Vermont  Experiment  Station,  has  been  carried  on  with 
the  Vermont,  Colorado,  Oregon,  and  Florida  experiment  stations  and 
at  the  Arlington  Experimental  Farm,  and  promising  results  have 
been  secured  in  the  disease  resistance  of  certain  varieties  tested. 
Efforts  are  also  being  made  at  the  Vermont  station  to  secure  strains 
resistant  to  Phytophthora  by  crossing  some  of  the  most  resistant 
native  varieties  with  w-ild  potatoes  brought  from  Mexico  by  Mr.  C.  G. 
Pringle. 

Misc  ELLANEOi  s  DISEASES  OF  PLANTS. — ^Progrcss  has  been  made  in 
the  study  of  pecan  diseases,  and  experiments  have  been  carried  on 
for  the  control  of  the  pecan  scab  on  fruits  and  leaves  by  means  of 
spraying,  with  satisfactory  results.    The  demonstration  experiment 
conducted  at  Charleston,  S.  C,  for  the  last  two  seasons,  for  the  pur- 
pose of  controlling  by  spraying  the  dowmy  mildew  and  other  diseases 
of  cucumbers  and  melons,  has  been  brought  to  completion,  and  a 
Farmers'  Bulletin  embodying  the  results  of  the  experiment  has  been 
■«sued.     The  customary  article  on  the  prevalence  of  plant  diseases 
ns  prepared  from  the  data  secured  by  means  of  the  plant  disease 
.survey  and  published  in  the  Yearbook  for  1905.     The  work  in  this 
ino  "ms  been  largely  increased  during  the  past  year  by  the  appoint- 
■  -       J  collaborators  at  ten  experiment  stations  to  assist  in  the  coUec- 
1...    .r  ipcnrate  data  on  the  prevalence  and  spread  of  plant  diseases. 
.v<».  cs  of  clover,  lettuce,  sj^inach,  alfalta,  and  cultivated  daisies 
leen  under  investigation  during  the  year  by  Dr.  C.  O.  Town- 
" » thologist  in  Cliarge  of  Sugar  Beet  Investigations.    The  fiin- 
,nr»iiig  the  clover  disease  has  been  isolated,  and  its  life  history 
^  ,    -tiidied,  ^^eether  with  the  means  of  its  attacking  the  clover, 

/«f'-     .,/d  spread,  and  the  best  means  for  its  oontroL 
»'  »    '•         "^  ^''ii^r    ^"  lettuce  disease  has  been  found  and  is 
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ider  investigation.  Certain  varieties  of  lettuce  seem  to  be  resistant 
this  disease,  and  experiments  are  under  way  for  the  determination 
:  the  resistant  varieties.  The  spinach  and  alfalfa  organisms  have 
[)t  yet  been  determined  with  certainty,  but  are  still  being  investi- 
ited.  The  organism  that  produces  the  daisy  disease  has  been  iso- 
ited  and  is  bemg  studied  for  the  purpose  of  determining  the  condi- 
on  under  which  it  lives  and  spreads,  with  a  view  to  finding  some 
ractical  means  for  its  suppression  and  control. 

Mycological  and  pathological  collections. — The  work  con- 
ected  with  the  mycological  and  pathological  collections  has  during 
he  past  vear  been  more  closely  connected  with  the  Laboratory 
f  Plant  IPathology.  A  large  quantity  of  material  received  from 
orrespondents  is  examined  and  any  fungi  associated  with  the 
roubles  identified.  Much  work  of  this  kind  is  also  done  for 
he  State  experiment  stations  and  for  those  of  Hawaii  and  Porto 
lico.  Material  is  also  sent  in  from  the  plant  disease  survey  both  for 
dentification  and  for  preparation  for  reference.  The  inspection  of 
he  Department  greenhouses  and  material  intended  for  shipment  to 
arious  points  in  the  United  States  and  foreign  countries  is  carefully 
arried  out,  and  this  material  is  quarantined  if  affected  by  any  dan- 
:erous  disease,  or  given  a  clean  bill  of  health,  as  the  case  may  be. 
^he  danger  of  introducing  fungous  diseases  in  our  seed  and  plant 
atroduction  work  has  shown  that  it  is  necessary  that  the  closest 
ttention  be  given  to  this  inspection  work.  The  condition  of  the 
ollections  has  been  improved  during  the  year.  All  of  the  material 
)  in  shape  for  ready  consultation,  and  is  extensively  used  by  Depart- 
lent  and  outside  workers. 

imnBSTIOATIONS  OF  DISEASES  OF  FBUITS. 

The  work  on  fruit  diseases  has  been  partially  reorganized  during 
le  year,  being  placed  under  the  immediate  direction  of  Mr.  M.  B. 
Taite,  pathologist,  with  Dr.  C.  L.  Shear,  pathologist,  in  charge  of 
iseases  of  small  fruits  and  grapes,  and  Mr.  W.  M.  Scott,  patnolo- 
ist,  in  charge  of  spraying  demonstrations  for  orchard  diseases, 
^^ithout  attempting  to  mention  all  the  minor  subjects  which  have 
9en  under  investigation,  the  following  may  be  cited  as  receiving 
rincipal  attention. 

Pear-blight. — ^Most  of  the  work  on  pear-blight  during  the  past 
ear  has  been  carried  on  in  California  on  account  of  the  urgent  situa- 
on  in  that  State.  The  California  pear  orchards,  conservatively  val- 
ed  at  15  million  dollars,  have  already  been  about  one-third  de- 
royed.  The  problem  of  saving  the  remaining  orchards  is  a  difficult 
ne,  and  is  receiving  a  large  part  of  the  attention  of  this  office.  In- 
ead  of  conducting  test  orchards,  as  was  done  last  year  in  coopera- 
on  with  the  California  Experiment  Station,  efforts  have  been  made 
)  secure  a  general  eradication  of  the  disease  over  wide  areas.  Prof, 
talph  E.  Smith  and  his  staff,  of  the  California  Experiment  Station, 
t  Berkeley,  and  also  the  State  horticultural  commissioner  and  the 
)unty  commissioners  have  cooperated  in  this  work.  Additional  men 
ere  detailed  for  this  work  from  the  Laboratory  of  Plant  Pathology, 
)  that  a  force  of  seven  Department  men  was  engaged  during  Feb- 
lary  and  March,  1906.    The  same  number  of  men  will  be  put  into 


186  DEPARTMENTAL   REPORTS. 

the  field  next  winter,  and  a  persistent  fight  will  be  made  against  this 
disease.  In  spite  of  the  efforts  made  during  the  winter  to  stamp  out 
the  blight,  the  disease  spread  with  unusual  severity  during  the  spring 
of  1906.  The  early  attacks  of  the  blight  were  materially  reduced  in 
many  orchards,  but  the  continued  rainy  weather,  extending  well  into 
May,  afforded  opportunity  for  the  extensive  spread  of  me  disease. 
It  is  a  somewhat  doubtful  question  whether  the  i)ear  industry  of  Cal- 
ifornia, as  well  as  the  irrigated  orchards  of  CSolorado,  Idaho,  eastern 
Washington,  and  Oregon,  can  be  saved  from  destruction.  The  uncer- 
tainty of  the  results,  however,  will  make  the  Department's  efforts  all  j 
the  more  strenuous. 

Little-peach. — The  eradication  tests  in  Michigan  for  the  litUe- 
peach  disease,  carried  on  in  Saugatuck  Township  over  7  square  miles 
of  territory,  were  continued.  The  trees  were  carefully  gone  over  for 
the  third  season.  Notwithstanding  the  small  numbler  found  to  be 
infected  the  second  season  and  their  careful  removal,  there  was  an 
increase  in  the  spread  of  the  malady.  This  was  parallel  to  an  in- 
crease in  the  number  of  trees  affected  with  little-peach  in  other  parts 
of  Michigan.  The  number  of  diseased  trees  was  about  3,000— less 
than  the  number  found  the  first  year.  The  orchards  in  this  district 
are  now,  however,  comparatively  free  from  the  disease.  Only  a 
relatively  few  cases  have  been  reported  as  appearing  during  the 
spring  of  1906.  The  work  was  done  in  cooperation  with  the  Michi- 
gan State  inspector  of  nurseries  and  orchards,  through  Mr.  Horace 
Welch,  who  was  appointed  deputy  State  inspector.  This  definite  test 
may  be  considered  as  finished,  but  a  careful  watch  will  be  kept 
ov^er  this  district  to  observe  the  ultimate  effect  of  this  work  on 
the  diseased  orchards.  One  fact  is  already  certain,  namely,  that 
in  the  heart  of  the  little-peach  area,  where  whole  sections  have 
been  wiped  out  by  the  disease,  there  remains  a  peach  district  with 
the  orchards  fairly  intact.  A  similar  demonstration  to  the  one  in 
Michigan  is  now  being  carried  out  in  New  York  State  in  coopera- 
tion with  tlie  experiment  station  at  Cornell  University.  Microscopic 
and  inoculation  studies  of  the  disease  will  be  continued. 

California  peacii-blight. — The  serious  disease  of  California  peach 
orchards,  caused  by  the  parasite  known  as  the  "gumming  fungus,'* 
was  studied  incidentally  to  other  work  during  the  year.  The  sug- 
gestion to  several  growers  at  Suisun,  Cal.,  that  fall  spraying  would 
probably  prevent  the  disease  was  acted  upon  by  a  number  of  orchard- 
ists,  and  found  to  be  correct.  In  three  cases  peach  orchards  sprayed 
late  in  December  were  almost  completely  protected  from  this  disease, 
while  adjacent  orchards  separated  only  by  a  line  fence  had  95  per 
cent  of  the  crop  destroyed.  The  treatment  was  with  standard  Bor- 
deaux mixture.  Further  investigations  are  reauired  to  determine 
svhat  dates  of  treatment  will  insure  success  unaer  the  varying  cli- 
.natic  conditions  of  different  seasons  and  whether  lime-sulphur-salt 
"oc,i>   xppli'^d  in  the  fall  will  serve  the  same  purpose.     Experiments 

.      .-,  mit         Jns  ''^ir  *-^'     *«T«rip(J  out. 

\.    '-•     ..o^^lMt      o  rneiii  TREES. — ^The  investigatioHs  of  winter 
iiji"  rait  treet    n  progress  for  several  years,  were  ffiven  renewed 

utt.^.M  by  ^lie  damage  m  1904,  and  have  since  been  a  subject  for  care- 
•i'    *^i"lf        ^hi   'prinf    T^^^^  of  1906  gave  additional  opportunities  to 
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idy  the  effects  of  freezing  on  fruits  in  the  vicinity  of  Washington, 
miring  the  past  year  the  Michigan  orchards  have  again  suffered  from 
freezing.  Further  studies  have  been  made  and  the  different  types  of 
frost  injury  determined.  A  bulletin  is  in  preparation  describing 
these  types  and  the  different  methods  of  treatment  that  should  be 
applied. 

Fungicides. — The  study  of  the  various  points  connected  with  the 
making  and  applying  of  fungicides  has  continued  to  occupy  atten- 
tion. A  Farmers'  Bulletin  on  "  Fungicides  and  Their  Use  in  Pre- 
venting Diseases  of  Fruits  "  has  been  issued,  giving  in  a  condensed 
form  tne  best  practical  information  available  on  this  subject.  Addi- 
tional studies  have  also  been  made  by  Mr.  W.  M.  Scott  in  connection 
with  the  spraying  demonstration  work  and  by  Dr.  C.  L.  Shear  in 
the  work  on  grape  and  cranberry  diseases.  Mr.  Scott  has  thoroughly 
tested  several  types  of  "  dust  sprays  "  and  has  found  this  method 
unsatisfactory  in  the  treatment  of  fungous  diseases.  The  Illinois 
Experiment  Station  has  had  the  same  experience,  so  that  the  value 
of  dusting  as  a  method  of  applying  fungicides  is  now  known  to  be 
small. 

Spraying  demonstration  work. — Although  the  treatment  for  apple 
scab  was  worked  out  by  this  Department  some  fifteen  years  ago,  in 
many  sections  of  the  country  orchardists  are  still  permitting  this 
serious  fungous  disease  to  destroy  their  crops  of  apples.  The  mfor- 
mation  contained  in  bulletins  is  not  always  utilized  by  the  practical 
orchardist;  he  needs  an  actual  demonstration  in  the  vicinity  to  con- 
vince him  of  the  success  of  the  operation.  It  is  found  necessary, 
therefore,  in  order  to  secure  the  greatest  practical  results,  to  carry 
on  demonstrations  of  methods  that  have  already  been  worked  out. 
During  the  past  season  Mr.  W.  M.  Scott  has  been  conducting  such 
work  against  apple  scab  in  seven  counties  of  Nebraska  and  against 
the  bitter-rot,  apple  scab,  apple  blotch,  and  leaf-spot  diseases  in 
several  parts  of  Missouri  and  Arkansas.  Further  work  along  these 
lines  is  looked  upon  as  an  important  part  of  our  services  to  the  fruit 
grower,  and  plans  are  being  made  for  a  considerable  extension  of 
this  phase  of  the  work. 

BiTTER-ROT  OF  THE  APPLE. — The  Spraying  for  bitter-rot  of  the 
apple,  undertaken  by  Mr.  Scott  and  mentioned  in  the  last  report, 
gave  results  in  the  autumn  of  1905  that  were  particularly  gratifying. 
Four  treatments  made  at  just  the  right  time  saved  98  per  cent  of  the 
fruit,  while  the  unsprayed  trees  had  scarcely  a  single  sound  apple 
remaining.  These  experiments  are  fully  described  in  Bulletin  No. 
93  of  the  Bureau  of  Plant  Industry.  They  were  so  entirely  satis- 
factory that  the  problem  of  spraying  for  bitter-rot  may  be  considered 
as  settled,  except  in  so  far  as  this  experiment  needs  corroboration  and 
repetition  under  different  seasonal  conditions  and  in  different  sections 
of  tlie  country. 

Brown-rot  of  peaches  and  stone  fruits. — ^The  brown-rot  disease 
is  still  under  investigation  by  Mr.  W.  M.  Scott.  Last  year  its  serious 
effects  were  not  limited  to  the  Southern  States,  but  extended  into 
Pennsylvania  and  New  York.  Investigations  of  this  disease  have 
given  discouraging  results  up  to  date,  and  it  remains  one  of  the  dis- 
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eases  most  difficult  to  control.  The  effect  of  all  the  spraying  prep- 
arations so  far  tested  has  been  to  injure  the  foliage  during  wet 
seasons.  It  is  therefore  doubtful  whether  the  fruit  grower  should 
be  advised  to  risk  defoliating  his  peach  trees  when  there  is  so  little 
benefit  to  be  derived  from  the  spraying.  Notwithstanding  the  diffi- 
cult nature  of  the  problem,  it  will  be  continued  as  a  subject  for  in- 
vestigation. In  fact,  the  efforts  to  solve  it  will  be  all  the  more 
persistent. 

Cranberry  diseases. — The  work  on  cranberry  diseases  has  been 
continued  by  Dr.  C.  L.  Shear.  Particular  attention  has  been  given 
to  spraying  methods  and  apparatus,  in  order  to  determine  what 
are  most  economical  and  practical  under  the  peculiar  conditions 
encountered  in  cranberry  growing.  The  spraying  experiments 
already  conducted  have  been  remarkably  successful  in  preventing  the 
diseases.  A  paper  on  "  Cranberry  Spraying  Experiments  in  1905" 
has  been  published  as  Bulletin  No.  100,  Part  I,  of  the  Bureau  of  Plant 
Industry.  In  these  experiments  the  loss  from  disease,  which  some- 
times reaches  between  95  and  100  per  cent,  was  reduced  to  less  than  5 
per  cent.  A  bulletin  is  in  i)reparation  giving  the  complete  results  of 
technical  investigations  of  the  parasites  causing  the  diseases.  Future 
work  w411  be  largely  devoted  to  an  improvement  of  the  practical 
methods  of  spraymg. 

Grape  diseases. — Dr.  C.  L.  Shear  has  also  investigated  grape  dis- 
eases and  methods  of  treatment.    Efforts  are  being  made  especially 
to  determine  more  accurately  the  life  histories  of  the  parasites  causing 
the  diseases,  and  the  factors  which  control  their  dissemination  and 
development.     Spraying  experiments  are  also  being  conducted  for 
the  purpose  of  simplifymg  and  perfecting  the  methods  of  controlling 
and  preventing  the  diseases.     W  ork  is  now  being  carried  on  in  Penn- 
sylvania in  cooperation  with  the  State  Experiment  Station.    It  is 
planned  to  extend  the  investigations  of  grape  diseases  to  the  other 
grape-growing  sections,  wiiere  the  soil  and  climatic  conditions  are 
different,  in  order  to  determine  what  diseases  are  most  injurious  in 
each  section  and  what  local  modifications  of  treatment  are  necessary 
to  secure  the  most  satisfactory  results.    A  disease  the  cause  of  whi(» 
does  not  seem  to  have  been  discovered  heretofore  has  long  caused 
considerable  loss  in  the  vineyards  of  Pennsylvania  and  New  York. 
A  preliminary  investigation  has  been  made  of  this  disease,  which 
attacks  the  vine  and  causes  the  death  of  a  part  or  the  whole  of  it 
In  some  vineyards  a   large  percentage  of  the  vines  are  affected. 
Having  discovered  the  cause,  it  is  believed  that  a  satisfactory  method 
of  preventing  the  trouble  has  been  found.    A  further  stuay  of  the 
disease  and  a  test  of  the  proposed  method  of  preventing  it  will  be 
carried  out.     Notwithstanding  the  great  amount  of  work  that  has 
already  been  done  on  grape  diseases,  not  only  in  this  country  but  in 
Europe,  the  industry  is  being  abandoned   m  certain  localities  on 
account  of  the  great  loss  caused  by  diseases.     Besides  the  necessity 
for  a  fuller  knowledge  of  the  parasites  causing  the  diseases,  it  is  also 
desirable  that  demonstration  experiments  should  be  conducted  in  vari- 
ous localities  in  order  that  vineyai^dists  may  have  an  opportunity  to 
see  exactly  what  can  be  accomplished  by  proper  treatment. 
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PHYSIOLOOIOAL  INVESTIOATIONS. 

The  lines  of  work  of  a  physiological  character  which  were  a  part 
of  the  branch  of  the  Bureau  formerly  known  as  Vegetable  Patho- 
logical and  Physiological  Investigations  have  been  classed  under  the 
fineral  heading  of  Physiological  Investigations,  as  have  also  the 
ionomic  Investigations  of  Tropical  and  Subtropical  Plants  and  the 
Drug  and  Poisonous  Plant  Investigations  and  Tea  Culture  Investi- 
gations. The  progress  made  in  all  of  these  lines  of  work,  as  reported 
by  the  respective  officers  in  charge,  is  outlined  in  the  folK>wing 
paragraphs. 

PLANT  BBEEDIHG  imnBSTIGATIOHS. 

The  Plant  Breeding  Investigations  of  the  Bureau  have  been  car- 
ried on,  as  in  previous  years,  under  the  immediate  direction  of  Dr. 
H.  J.  Webber,  physiologist.  The  work  has  continued  during  the 
past  year  along  essentially  the  same  lines  as  during  the  year  preced- 
ing. Particular  attention  has  been  given  to  the  improvement  of 
cotton,  com,  tobacco,  oats,  citrus  fruits,  pineapples,  etc.,  and  a  num- 
ber of  new  sorts  of  value  have  been  secured,  some  of  which  have  been 
placed  with  growers  and  are  now  being  grown  on  a  large  scale.  The 
principal  lines  of  investigation  during  the  year  have  been  as  follows : 

COTTON    BREEDING. 

The  work  on  the  improvement  of  cotton  by  breeding  and  selection 
has  proceeded  along  the  same  lines  as  heretofore,  special  attention 
being  devoted  to  the  production  of  early  varieties  of  boll  weevil 
infested  districts. 

Long-staple  races. — ^The  investigations  in  the  production  of  races 
of  cotton  having  longer  and  better  fiber  have  been  continued  along 
two  lines:  (1)  The  making  and  testing  of  hybrids  between  various 
short-staple  varieties  and  the  Sea  Island  or  long-staple  cottons,  and 
(2)  the  straight  selection  of  certain  short-staple  varieties  which 
show  a  tendency  to  produce  fairly  long  lint.  A  number  of  hybrids 
have  been  secured  having  lint  ranging  from  IJ  to  If  inches  in  length, 
which  have  fairly  large  bolls  that  open  wide  and  are  easv  to  pick. 
Some  of  these  hybrids  have  been  bred  in  isolated  patches  for  several 
years  and  carefully  selected,  so  that  at  the  present  time  they  repro- 
duce themselves  nearly  true  to  type.  Some  further  selection  is 
necessary  before  these  varieties  are  ready  for  general  cultivation,  but 
they  give  promise  of  being  of  great  value.  The  experiments  started 
five  years  ago  in  the  selection  of  certain  standard  short-staple  varie- 
ties to  increase  the  length  of  lint  without  hybridization  have  yielded 
somewhat  striking  results.  Two  experiments — one,  a  selection  from 
Russell  Big-Boll,  and  the  other  from  Jones  Improved — ^have  yielded 
new  types  having  lint  averaging  about  one-fourth  inch  longer  than 
the  parental  strains,  while  in  other  respects  the  varieties  do  not  ap- 
pear to  be  materially  changed.  From  the  tests  thus  far  made  these 
new  varieties  seem  to  be  as  productive  as  the  ordinary  standard 
short-staples,  and  produce  a  fiber  of  much  greater  value.  Limited 
quantities  of  the  seed  of  these  two  sorts  will  be  placed  with  coopera- 
tive growers  next  season  for  trial  and  further  seed  propagation. 
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Early  varieties  I'X)r  boll-weevil  districts. — ^The  careful  investi- 
gations conducted  by  the  Department  have  shown  that  one  of  the 
factors  of  greatest  importance  in  reducing  the  damage  caused  by  the 
cotton  boll  weevil  and  boUworm  is  to  use  early-maturing,  short- 
season  varieties.     The  King,  Shine,  and  Parker  varieties,  whidi  are 
the  best  of  this  sort  which  now  exist,  are  all  unsatisfactorv  because 
of  small  size  of  bolls,  short  lint,  etc.    Varieties  are  greatfy  needed 
which  are  as  early  as  the  King,  and  have  large  bolls  and  good  length 
of  lint.     Extensive  breeding  experiments  are  being  carried  on  oy 
Dr.  D.  N.  Shoemaker,  Prof.  D.  A.  Saunders,  Prof.  S.  M.  Bain,  and 
Mr.  E.  B.  Boykin,  of  this  Bureau,  having  as  an  object  the  produc- 
tion of  such  varieties.     One  new  variety,  the  Edson,  which  has  been 
E reduced  by  selections  from  a  native  type  of  cotton,  is  believed  to 
e  valuable.     Seed  of  this  variety  has  been  distributed  to  numerous 
growers  for  trial  this  season,  and  the  variety  is  being  selected  more 
carefully  for  further  distribution.    The  King  variety  is  being  care- 
fully selected  to  secure  large-boiled  types  with  longer  and  better 
lint,  and  the  breeding  patches  of  this  variety  show  marked  improve- 
ment in  this  direction.    Several  selections  also  show  marked  increase 
in  storm-resisting  qualities  over  the  original  parental  variety,  which 
drops  its  seed  very  easily.     Selections  for  earliness  and  improvement 
in  other  characters  have  also  been  made  from  Hagaman,  Parker, 
Bohemian,  Triumph,  Jones  Improved,  and  other  varieties,  and  in 
almost  all  cases,  as  would  be  expected,  marked  improvement  has 
been  secured,  and  sonic  of  the  selections  will  doubtless  result  in  valu- 
able new  strains.     One  of  the  selections  from  Triumph  is  being 
frown  in  considerable  quantity  this  year  to  secure  seed  for  distn- 
ution  to  planters. 

In  the  group  of  cotton  varieties  known  as  long-staple  Uplands, 
which  are  grown  extensively  in  northern  Texas,  Louisiana,  and 
Mississippi,  all  of  the  known  varieties  are  late  in  season;  and  as 
the  region  where  these  cottons  are  grown  is  becoming  infested  with 
the  boll  weevil  it  is  highly  important  that  earlier  varieties  be  pro- 
duced. Many  experiments  are  under  way  in  this  field,  selections 
having  been  started  in  Texas,  Louisiana,  Mississippi,  and  South 
Carolma  with  the  Griffin,  Sunflower,  Boozer,  Fleming,  Southern 
Hope,  and  Cook's  Long-Staple  varieties.  Rapid  progress  is  being 
made  and  it  is  certain  that  varieties  showing  great  improvement  wifl 
soon  be  ready  for  distribution. 

In  the  cotton-breeding  work  conducted  by  the  Bureau  of  Plant 

Industry  in  cooperation  with  the  Texas  Agricultural  Experiment 

Station,  marked  advances  have  been  made.    Frof.  R.  L.  Bennett,  the 

investigator  in  charge,  reports  that  a  count  of  mature  bolls  on  cotton 

olants  grown  from  seed  selected  for  early  and  rapid  fruiting  showed, 

m  July  26, 1906,  an  increase  in  earliness  of  25  per  cent  over  plants  of 

•Trlinary  varieties.    This  gain  is  reported  as  greatest  in  the  selections 

.-  -e  to  develop  a  cotton  for  rich  bottom  lands  infested  with  the 

V.  -^il,  but  it  i*^  'ilso  very  plain  in  the  selection  of  seed  made  especially 

r   «  Mire  ^^''l^     Tri^f^'^o  fn-  >iiU  and  upland  regions. 

•  •  K^tuc^t.  orL.*ijNd  I -    iTAPLE  VARIETIES. — It  is  of  the  higfaest 

...  .    cinnQ  to  the  coif  -     »    .Iter  to  use  seed  of  good  quality  which 
-    ra'-'^^^"!!.    ^y^'^^  liqrh  ^oorree  of  efficiency  in  production. 
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n  order  to  educate  growers  to  the  importance  of  using  carefully  bred 

edigree  seed,  several  of  the  ordinary  short-staple  varieties  of  cotton 

e  been  systematically  selected  to  increase  the  yield,  and  seed  of 

4i  improved  strains  is  being  placed  in  the  hands  of  growers  as 

apidly  as  possible  for  trial.     Last  spring  packages  of  this  highly 

;ed  seed,  through  cooperation  with  the  Office  of  Seed  and  Plant 

oduction  and  Distribution,  were  placed  with  about  4,000  planters 

Q  various  parts  of  the  South.    Very  marked  improvements  in  vigor 

id  yield  have  been  secured  in  selections  of  the  Pride  of  Georgia 

uriety,  and  it  is  the  pedigree  seed  of  this  sort  mainly  that  has  beien 

listributed.     The  selection  has  been  continued  and  more  highly  select 

eed  will  be  distributed  the  present  season.     Several  other  varieties 

ire  under  selection  for  increased  production  and  will  soon  be  ready 

'or  distribution  to  planters. 

CORN   INVESTIGATIONS. 

The  corn-breeding  work  conducted  by  Mr.  C.  P.  Hartley,  assisted 
)y  Mr.  Ernest  B.  Brown,  has  yielded  highly  profitable  results.  There 
las  recently  been  a  great  increase  in  the  demand  for  seed  of  improved 
trains  of  corn,  and  through  the  cooperation  of  the  com  breeders'  asso- 
iations  recently  organized  in  many  States,  the  American  Breeders' 
association,  the  State  experiment  stations,  and  individual  corn  breed- 
rs  there  is  now  available  a  very  much  better  quality  of  seed  com 
lan  existed  a  year  ago. 

Selection  work. — With  the  object  of  producing  highly  produc- 
ve  strains  of  com  suited  to  sections  of  different  soil  and  climate 
mditions,  work  has  continued  with  the  strains  bein^  bred  in  the 
Mississippi  Valley  between  the  thirty-first  and  forty-third  degrees  of 
titude,  and  in  Virginia  and  Maryland,  adjacent  to  Washington, 
.  C.  One  of  the  strains  that  is  being  bred  in  Maryland,  in  a  dupli- 
ited  variety  test  of  that  made  on  the  Potomac  Flats  last  year,  out- 
elded  all  the  best  known  varieties  from  various  parts  of  the  United 
tales;  while  a  strain  that  has  been  subjected  to  selection  work  for 
mr  years  in  Ohio  has  shown  a  yearly  gain  of  10  bushels  per  acre 
rer  the  yearly  production  of  the  original  corn  grown  under  the  same 
mditions.  The  figures  would  speak  even  more  strongly  in  favor  of 
le  selection  work  out  for  the  fact  that  the  original  corn  as  grown 
jarly,  to  the  extent  of  700  acres,  has  been  much  improved  by  taking 
5  much  seed  as  possible  each  vear  from  the  10-acre  breeding  plot 
fter  the  best  has  been  selected  for  breeding  work.  Seed  oi  these 
nproved  strains  has  been  furnished  in  lots  or  15  or  20  ears  to  several 
undred  farmers  in  sections  to  which  these  strains  were  adapted  or 
lought  to  be  adapted,  and  some  exceedingly  good  reports  have  been 
?ceived  regarding  the  germination  of  the  seed,  vigor  of  growth,  and 
roductiveness. 

There  is  great  need  of  such  work  in  the  extreme  northern  portion 
f  the  United  States,  where  continued  growing  of  small  grains  has 
?duced  the  yield  to  a  degree  of  unprofitableness  and  where  a  culti- 
ated  crop,  such  as  corn,  is  needed  in  rotation.  The  same  applies  to 
California  and  other  portions  of  the  West.  Some  very  early  matur- 
ig  varieties  are  being  tried  in  8-acre  plots  on  twenty  California 
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farms  to  test  the  profitableness  of  gi-owing  them  on  unirrigated  land 
in  rotation  with  wheat.  Previous  trials  have  shown  that  these 
varieties  are  sufficiently  early  to  produce  grain  before  the  land 
becomes  too  dry  to  prevent  growth. 

Tests  of  varieties. — The  tests  of  the  leading  varieties  of  early 
corn  begim  in  1905  in  cooperation  with  fourteen  of  the  experiment 
stations  of  the  Northern  States  and  with  interested  farmers  are  to  be 
continued  for  three  more  seasons.  The  results  of  last  year's  te^ 
have  already  proved  very  valuable.  One  more  season's  work  will 
complete  a  five  years'  test  of  fourteen  of  the  leading  varieties  of 
medium  and  late  maturity  in  cooperation  with  fourteen  experiment 
stations  of  the  Central  ana  Southern  States.  The  results  thus  far  are 
generally  in  favor  of  the  varieties  the  seed  of  which  was  obtained 
from  the  section  near  where  the  tests  were  conducted. 

Numerous  corns  from  Mexico,  South  America,  Bulgaria,  Hun- 
gary, Russia,  Africa,  and  other  countries  have  been  t^ted,  but  most 
of  them  are  not  as  desirable  as  our  native  varieties.  Some  of  them, 
especially  Mexican  and  South  American  varieties,  possess  to  a  degree 
the  ability  to  withstand  drought,  and  it  is  hoped  that  means  will  be 
provided  for  improving  these  and  adapting  them  to  sections  of  little 
summer  rainfall.  A  portion  of  an  ear  of  slate-colored  rice  popjcorn 
obtained  by  Mr.  T.  H.  Kearney,  of  this  office,  in  Al^ria,  but  said  to 
have  come  from  Morocco,  has  produced  so  well  ana  exhibited  such 
marked  uniformity  that  it  is  being  tested  further. 

Work  on  sweet  corn. — The  breeding  work  with  sweet  com,  having 
as  its  object  the  improvement  of  strains  for  canning  purposes,  has 
been  continued  in  cooperation  with  a  canning  company  m  New  York 
and  one  in  Ohio,  with  good  success.  It  has  been  demonstrated  at 
these  points  that  an  excellent  quality  of  sweet-corn  seed  can  be  grown 
and  that  with  good  care  it  will  germinate  much  better  and  produce 
better  than  such  seed  as  has  customarily  been  purchased  from  other 
States.  Work  was  this  year  begun  in  cooperation  with  the  Bureau  of 
Chemistry  and  with  the  experiment  stations  of  Florida,  South  Caro- 
lina, Maryland,  Connecticut,  and  Maine  for  the  purpose  of  determin- 
ing the  influence  of  climate  upon  sugar  formation  in  sweet  com.  In 
the  i^rosecution  of  this  work  it  is  hoped  to  develop  improved  strains 
of  sweet  corn  for  these  States  and  at  the  same  time  to  ascertain  the 
effect  of  climate  indei)endently  and  as  influenced  by  breeding  for 
high  sugar  content. 

breeding  improved  oat  varieties. 

The  work  on  oat  breeding  conducted  by  Mr.  J.  B.  Norton,  assist- 
ant physiologist,  is  now  far  enough  along  to  make  some  definite 
predictions  as  to  results. 

New  hybrids. — The  most  promising  features  in  the  breeding  work 
at  present  are  the  new  hybrids,  now  fixed  in  type  and  being  selected 
for  higher  yields.  Several  of  the  selected  crosses  appear  to  be  very 
desirable,  as,  for  instance,  Burt  crossed  with  Clydesdale  and  Sixty- 
Day  crossed  with  Probsteier  and  with  Clydesdale.  These  series  of 
crosses  have  yielded  many  large-grained  early  varieties  with  the  vigor 
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jid  size  of  the  late  parent,  and  these  new  early  varieties  bid  fair  to 
ucceed  all  the  early  varieties  ^own  throughout  the  central  Missis- 
ippi  region. 

The  Sixtv-Dav  and  Kherson  oats,  introduced  into  this  country 
within  the  last  few  years,  are  objectionable  on  account  of  their  yel- 
low color.  Selections  of  white-grained  plants  have  been  obtained 
that  possess  all  the  good  qualities  of  the  parent  sorts,  and  in  a  few 
seasons  these  will  be  ready  for  distribution.  Many  other  selections 
md  hybrids  could  be  mentioned,  but  the  foregoing  furnish  possibili- 
ties enough  to  make  a  decided  change  in  the  oat  crop  wherever  it 
loes  not  pay  a  good  profit  on  account  of  smut,  rust,  hot  weather 
)light,  lodging,  or  other  factors. 

Selections  for  disease  resistance. — The  past  season  has  shown 
iefinitely  that  there  is  resistance  to  smut  in  oat  varieties,  and  one 
election  from  Burt  has  proved  very  smut  proof.  This  resistance  is 
1  the  more  marked  when  it  is  remembered  that  this  selection  was 
•own  alongside  of  smutted  sorts  for  the  last  three  years  and  has 
lever  been  treated.  Resistance  to  leaf-rust  and  retarded  development 
►f  stem-rust  were  shown  strikingly  this  year  in  selections  of  the 
Texas  Red  or  Red  Rustproof  variety.  As  usual,  the  early  oats 
scaped  the  serious  effects  of  rust,  dry  weather,  stem  breaking,  etc. 
)n  account  of  drought  this  season  there  was  no  lodging  in  the  trial 
)lats. 

Winter  and  spring  oats. — Selections  of  winter  oats  have  been 
nade  again  this  season,  with  the  hope  of  extending  the  range  of  this 
;rop  to  the  north.  The  stock  of  wmter-resistant  selections  made  in 
L904  is  to  be  tested  in  comparison  with  these  new  selections,  and  it  is 
loped  that  some  definite  advance  can  be  recorded.  Large  quantities 
)f  winter  oats  will  be  sown  in  the  region  north  of  the  present  winter 
)at  belt,  with  the  hope  that  some  few^  plants  may  live  through  and 
establish  a  hardy  stram.  The  work  with  spring  oat3  is  to  be  extended 
:o  several  trial  stations  in  the  transition  oat  belt  where  the  new  selec- 
:ions  and  hybrids  of  early  oats  can  be  definitely  tested.  It  seems 
[pertain  that  many  of  them  will  prove  of  merit,  as  the  conditions 
inder  which  they  have  been  grown  since  1904  have  been  practically 
those  of  the  transition  belt. 

alkali  and  arid  plant  breeding. 

The  investigations  in  the  breeding  of  plants  adapted  to  cultivation 
in  alkali  and  arid  regions  have  been  carried  on  by  Mr.  T.  H.  Kearney, 
pliysiologist,  assisted  by  Mr.  L.  L.  Harter.  The  main  aim  of  this 
work  is  to  secure  varieties  of  various  crops  more  resistant  to  these  ad- 
verse conditions.  The  problem  has  proved  a  very  difficult  one,  but 
encouraging  results  have  been  secured  and  the  work  is  being  prose- 
cuted vigorously. 

Alkali-resistant  field  crops. — Work  is  being  continued  in  Utah 
and  Arizona  along  the  same  lines  as  last  year  in  the  alkali  resistance 
3f  various  field  crops,  and  arrangements  are  being  made  to  extend 
it  into  Nevada  and  western  Nebraska.  Marked  differences  have  been 
found  in  the  resistance  of  different  varieties  of  wheat,  oats,  barley, 
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sugar  beets,  and  alfalfa.  These  variations  have  been  confirmed,  often 
in  a  striking  way,  by  cultures  in  alkali  soil  under  controlled  labora- 
tory conditions,  the  same  crop  plants  and  varieties  being  used  as  in 
the  field  work.  Oats  seem  to  be  better  adapted  to  alkali  soils  than  are 
wheat  and  barley.  Of  a  half  dozen  varieties  of  alfalfa  tested  the 
Oasis  strain  from  North  Africa  is  decidedly  the  most  resistant  Some 
of  the  less  generally  known  forage  crops,  such  as  horse  beans^  vetches, 
and  bur  clovers,  give  promise  of  good  results  in  alkali  soils.  The 
breeding  of  alkali-resistant  sugar  beets,  in  cooperation  with  Dr.  C.  0. 
Townsend,  pathologist  in  charge  of  Sugar  Beet  Investigations,  is 
being  continued.  In  cooperation  with  Mr.  Karl  F.  Kellerman,  phys- 
iologist in  charge  of  Soil  Bacteriology  Investigations,  an  investiga- 
tion has  been  undertaken  of  the  behavior  in  alkali  soils  of  the  nitro- 
gen-fixing organisms  of  leguminous  plants. 

Drought-resistant  field  crops. — The  work  started  by  Prof. 
W.  A.  Wheeler,  of  the  South  Dakota  Agricultural  Experiment 
Station,  at  the  Highmore,  S.  Dak.,  substation  in  breeding  drought- 
resistant  field  crops,  especially  forage  crops,  has  been  made  cooper- 
ative with  the  Bureau  of  Plant  Industry.  Considerable  progress  has 
already  been  made  in  securing  improved  and  drought-resistant 
strains  of  sorghum,  millets,  alfalfa,  red  clover,  timothy,  wheat 
grasses,  and  Bromus  inermis.  Work  has  been  begun  with  a  number 
of  other  forage  crops. 

Cotton  for  the  arid  Southwest. — Breeding  work  to  secure  straii^ 
of  cotton  adapted  to  growing  under  irrigation  in  the  arid  Southwest 
is  being  carried  on  in  the  Colorado  River  Valley  in  Arizona.  A 
series  of  long  and  short  staple  Upland,  as  well  as  Egyptian  and  Sea 
Island  varieties,  is  being  tested  with  a  view  to  ascertaining  which 
types  are  most  promising  as  a  basis  for  further  improvement  by 
breeding. 

breeding  improved  tobacco  varieties. 

The  experiments  in  the  breeding  of  tobacco,  which  are  conducted 
by  Mr.  A.  D.  Shamel,  physiologist,  assisted  by  Messrs.  W.  W.  Cobey 
and  W.  W.  Garner,  have  already  yielded  several  improved  varieties 
which  are  now  being  generally  cultivated,  and  have  resulted  in  a 
very  general  improvement  of  the  methods  of  selecting  and  separating 
seed. 

Connecticut  w^rapper  tobaccos. — ^The  work  in  Connecticut  during 
the  last  season  included  the  testing  of  many  promising  hybrids.  Two 
hybrids  of  special  merit  have  been  described  as  the  Brewer  and  Cooley 
hybrids.  The  Brewer  is  the  result  of  a  cross  of  the  native  Connect- 
icut Broadleaf  with  the  Cuban,  while  the  Cooley  resulted  from 
crossing  the  native  Havana  Seed  variety  with  Sumatra.  These 
hybrids  were  found  to  have  superior  qualities  for  cigar-wrapper 
purposes  as  regards  shape  and  size  of  leaves,  venation,  even  and 
regular  texture  from  the  tip  to  the  base  of  the  leaves,  and  other 
characters  which  go  to  make  up  a  valuable  cigar-wrapper  tobacco. 
They  are  being  extensively  tested  during  the  present  season  by 
numerous  growers. 

In  Connecticut  the  various  types  of  imported  Sumatra  and  Cuban 
tobaccos  have  been  found  to  come  uniformly  true  to  type  when 
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ed  is  saved  under  bag.  It  has  been  conclusively  proved  that  by 
•oper  selection  and  bagging  of  the  flower  clusters  for  seed  the  most 
sirable  types  for  cultivation  under  shade  may  be  propagated  from 
iar  to  year.  The  two  most  important  and  best  types  found  for 
is  purpose  have  been  propagated  and  named  the  "  Uncle  Sam 
unatra  and  "  Hazlewood  Cuban  "  varieties,  respectively.  These 
ieties  have  been  found  to  produce  profitable  yields  of  cigar- 
rapper  tobacco. 

Wrapper  and  filler  tobaccos  in  the  South. — ^The  experiments 
nducted  in  Florida  by  Mr.  W.  W.  Cobej'^  in  the  improvement  of 
3acco  varieties  have  demonstrated  the  value  of  this  work  to  growers, 
le  Uncle  Sam  Sumatra,  first  selected  in  Connecticut,  and  other 
refuUy  selected  strains  of  Sumatra  have  clearLjr  demonstrated  their 
periority  both  in  quality  and  yielding  capacity  to  the  ordinary 
unatra  grown  in  Florida.  Samples  of  seed  of  six  carefully  selected 
pes  were  placed  with  twelve  careful  planters  for  trial.  The  crops 
own  from  the  select  seed  by  the  twelve  different  planters  are  far 
perior  to  the  remainder  of  their  crops  and  are  decidedly  the  best 
:)ps  of  tobacco  in  the  State.  As  a  result  of  this  demonstration  of  the 
lue  of  the  methods  of  selection  and  preservation  of  seed  introduced 
the  Department  of  Agriculture,  almost  all  of  the  large  tobacco 
anters  are  this  year  using  similar  methods,  and  more  than  50,000 
.per  bags  have  been  used  this  summer  by  growers  in  covering  the 
►wer  clusters  of  thfeir  select  seed  plants.  Many  hybrids  have  been 
ade  in  the  course  of  the  experiments  and  some  of  them  give  evi- 
ince  of  being  of  considerable  value. 

Selections  of  Cuban-filler  types  made  last  year  showed  decided 
fference  in  the  aroma  and  flavor  of  different  individuals,  and  it  is 
early  possible  to  improve  tobaccos  in  these  characters.  A  largo 
imber  of  selections  have  been  made  this  year  from  the  best  progenies 
■  last  year's  selections. 

Maryland  smoking  tobaccos. — Experiments  in  the  improvement 
"  the  Maryland  smoking  tobaccos  are  being  carried  on  in  cooperation 
ith  the  Maryland  Experiment  Station.  Selections  made  to  secure 
•eater  uniformity  and  increased  yields  have  shown  striking  results, 
he  fields  of  tobacco  grown  from  select  seed  are  believed  to  be  the 
si  tobacco  grown  in  the  State  the  present  season.  The  improve- 
ent  in  uniformity  and  quality  has  oeen  very  marked,  and,  as  in 
her  cases  cited  previously,  clearly  shows  the  value  of  using  careful 
ethods  of  selection  and  improved  pedigree  types. 

ExPEmMENTS  IN  IMPROVING  METHODS. — One  of  the  most  difficult 
lases  of  the  tobacco-breeding  work  is  the  careful  testing  of  the 
•mparative  burning  quality  of  samples  of  cigar  tobacco  and  accu- 
tely  determining  and  measuring  the  differences  shown.  Dr.  W.  W. 
arner  has  devised  during  the  year  an  apparatus  for  testing  the  burn 
cigars  accurately  and  another  for  testing  the  burn  of  strips  of 
aves.  These  machines  will  prove  of  great  value  in  connection  with 
e  breeding  work  of  the  Department  of  Agriculture  and  of  other 
stitutions. 

Investigations  of  the  curing  of  tobacco  have  been  undertaken, 
rected  more  especially  toward  the  control  of  pole-burn  by  means  of 
tificial  heat.    These  investigations  include  the  careful  study  of  con- 
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ditions  of  curing,  with  a  view  to  presenting  to  the  growers  a  simple 
and  practical  means  of  testing  the  conditions  and  their  control. 

In  connection  with  the  work  on  cultural  methods,  considerable 
attention  is  being  given  to  the  securing  by  breeding  and  introduction 
of  satisfactory  cover  crops  to  grow  with  tobacco.  Vetches  are  being 
used  mainly  in  the  northern  and  central  districts,  and  cowpeas,  vdvet 
beans,  and  other  legumes  in  the  South. 

Diseases  of  tobacco. — In  Connecticut  a  fimgous  disease  {Thdam 
hasicola)  attacking  the  roots  of  tobacco  has  been  studied,  and  differ- 
ent methods  have  been  tested  of  controlling  the  disease  by  steriUzing 
the  seed  beds.  The  results  obtained  indicate  that  the  disease  in  the 
seed  beds  can  be  prevented  by  sterilizing  the  soil.  A  new  method  of 
steam  sterilization  of  the  seed  beds  has  been  devised  and  is  being 
tested  under  field  conditions. 

The  tobacco  industry  of  the  South  is  seriously  threatened  by  the 
attacks  of  the  root-knot  worm,  or  nematode,  and  many  valuable 
shaded  fields  have  become  so  badly  infested  as  to  cause  almost  a 
total  loss  of  the  crop.  Careful  breeding  experiments  were  started 
several  years  ago  in  the  production  of  resistant  varieties,  and  some 
of  the  selections  under  trial  have  shown  this  year  what  appears  to 
be  decided  resistance,  three  select  types  appearing  to  be  almost 
wholly  resistant.  The  indications  now  pomt  very  strongly  to  a 
favorable  outcome  of  the  experiments.  More  than  1,000  resistant 
selections  have  been  made  the  present  season. 

MISCELLANEOUS  BREEDING  AND  OTHER  WORK. 

In  addition  to  the  lines  of  plant  breeding  work  previously  dis- 
cussed, various  other  subjects  have  received  continued  attention  by  the 
Office  of  Plant  Breeding  Investigations.  Prominent  among  this 
work  is  the  development  of  new  types  of  citrus  fruits  and  pineapples, 
under  the  personal  direction  of  the  physiologist  in  charge.  A  briei 
summary  of  the  miscellaneous  investigations  conducted  during  the 
year  follows: 

Introduction  OF  Egyptian  cottons. — The  experiments  begun  in 
1900  in  the  introduction  of  Egyptian  cottons  are  being  continued. 
These  cottons  have  been  shown  to  require  a  long  season  for  their  de- 
velopment, and  the  experiments  have,  thereiore,  been  conducted 
mainly  in  Florida  during  the  past  vear,  in  cooperation  with  the  Flor- 
ida Experiment  Station.  Most  of  the  varieties  have  been  found  to 
be  very  susceptible  to  the  disease  known  as  black-arm,  and  it  is 
becoming  evident  that  if  the  cotton  is  to  succeed  in  the  United  States 
•ntirely  new  varieties  must  be  bred  of  hardier,  disease-resistant  con- 
j^^itution,  and  shorter  season. 

Citrus    breeding    experiments. — The    experiments    in    the    im- 

jioveinent  of  citrus  fruits  have  proved  very  successful,  and  many 

valuable  new  sorts  have  been  produced.    The  new  hardy  oranges  or 

•i^^ranges,  the  Rusk  and  Willits,  mentioned  in  last  year's  report,  were 

>ciin  this  spring  distributed  to  numerous  growers.     A  third  cit- 

.ncro   ho-Hno-      mucli  larger  fruit  than  either  the  Rusk  or  Willits, 

^o  K  .lie*     he  Morton,  n^d  v  is  described  and  illustrated  in  the 

*nr.     ..    .'    ,      "^o*^oT»^man.    Pn      oo^i     Trccs  of  tWs  Variety  were 
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SO  distributed  in  considerable  quantity  in  the  spring  of  1906.  Two 
:her  hardy  hybrids  which  are  believed  to  be  valuable  have  fruited 
nee  the  last  report,  and  it  is  planned  to  name  these  varieties  and  dis- 
•ibute  stock  of  them  in  the  spring  of  1907.  These  hardy  oranges  or 
tranges  form  an  entirely  new  class  of  citrus  fruits,  and  are  believed 
)  be  of  great  value  for  cultivation  as  home  fruits  in  the  region  from. 
30  to  400  miles  north  of  the  present  orange  belt.  A  number  of  other 
ovel  citrus  fruits  have  been  secured  in  the  course  of  the  experi- 
lents.  The  Sampson  tangelo,  a  cross  between  the  pomelo  and  tan- 
erine  orange,  and  two  new  tangerines,  the  Weshart  and  Trimble, 
rere  described  in  the  1904  Yearbook,  and  last  spring  these  were  dis- 
ributed  to  growers.  In  the  1905  Yearbook  two  new  limes,  the 
^almetto  and  Everglade,  were  described,  and  these  will  be  placed  in 
he  hands  of  growers  as  rapidly  as  possible.  Another  new  fruit,  a 
ross  of  the  common  sweet  orange  and  tangerine,  has  been  secured, 
rhich  is  believed  to  possess  considerable  value.  It  is  a  loose-skinned 
mit  of  very  different  quality  fi'om  any  similar  fruit  which  we  now 
lave.  A  large  number  of  the  hybrids  under  test  have  not  yet  fruited, 
ind  other  valuable  new  types  will  probably  be  secured. 

New  pineapple  varieties. — The  pineapple  breeding  work,  which 
vas  started  in  1894  and  is  now  nearing  completion,  forms  an  interest- 
ng  illustration  of  the  results  that  can  be  obtained  by  carefully 
)lanned  experiments.  The  best  varieties  were  selected  and  hybridized 
o  secure  certain  definite  combinations  of  parental  characters.  ITie 
ligh  character  of  these  hybrids  in  general,  so  far  as  quality  is  con- 
erned,  has  been  very  surprising.  Five  new  types  which  are  believed 
o  possess  superior  qualities  have  been  selected  and  were  described  in 
he  Yearbook  for  1905.  Several  other  new  sorts  have  been  selected, 
Thich  will  also  be  named  and  distributed  to  growers  as  early  as  possi- 
)le.  These  new  sorts  possess  many  improved  characters  that  are 
)elieved  to  fit  them  for  general  cultivation  and  to  recommend  them 
ibove  other  varieties  now  cultivated.  Among  them  are  a  number  of 
smooth  or  spineless  leaved  varieties,  very  distinct  from  the  Smooth 
Cayenne,  which  was  the  only  smooth-leaved  variety  cultivated  when 
he  experiments  began. 

Breeding  of  sorghum  and  broom  corn. — Breeding  work  having 
'or  its  object  the  development  of  saccharine  broom  corns  and  Kafir 
jorns  has  proceeded  far  enough  to  demonstrate  the  possibility  of  pro- 
lucing  strains  that  can  be  grown  for  the  making  of  brooms  and  for 
^in,  and  at  the  same  time  contain  as  much  sugar  as  sorghum  and 
•onsequentlv  serve  as  well  for  forage.  The  development  of  such 
)Iants  is  likely  to  result  in  their  displacing  the  nonsaccharine  sor- 
ghums. The  production  of  improved  strains  of  saccharine  and  non- 
accharine  sorghums  is  of  vast  importance  to  the  semiarid  plains 
•egion,  where  those  plants  are  the  leading  ones  in  cultivation  because 
)f  their  drought-resisting  qualities. 

PLANS    FOR    future    WORK. 

The  majority  of  breeding  investigations  outlined  require  to  be  con- 
inued  on  the  same  lines  as  last  year.  The  pineapple  experiments 
vill  probably  be  completed  during  the  year,  and  no  advanced  work  on 
his  subject  is  being  planned.     The  citrus  breeding  investigations 
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will  be  continued  until  all  of  the  hybrids  under  cultivation  have 
fruited.  It  is  planned  to  have  experimental  orchards  of  second  gener- 
ation hybrids  of  the  hardy  types  planted  in  some  of  the  Southern 
States,  probably  in  cooperation  with  the  State  experiment  stations. 
A  great  advance  is  expected  from  the  breeding  of  these  second  gener- 
ation hybrids. 

Cotton. — The  cotton-breeding  work  will  be  continued  on  the  prob- 
lems under  investigation.  Special  attention  will  be  given  in  the 
future  to  the  organizing  of  cooperative  cotton-seed  breeders  in  cooi)er- 
ation  with  the  State  experiment  stations.  This  is  rapidly  becoming 
necessary  in  connection  with  the  work  in  order  to  introduce  and 
extend  the  cultivation  of  the  improved  varieties  that  are  being  devel- 
oped by  the  Department.  Unless  handled  by  careful  seed  breeders 
and  kept  pure  they  arc  certain  to  deteriorate  rapidly. 

Corn  and  oats. — In  the  corn  breeding  investieations  it  is  planned 
to  give  special  attention  to  the  development  of  tne  improved  strains 
which  have  been  secured.  The  importance  of  proaucing  strains 
adapted  to  southern  and  extreme  northern  conditions  is  becoming 
more  evident  as  the  investigations  proceed.  The  oat  investigations 
will  be  continued  along  the  lines  outlined  in  this  report.  Special 
attention  will  be  devoted  to  the  breeding  of  more  hardy  winter  vari- 
eties, as  this  is  clearly  one  of  the  most  important  problems.  The 
improved  races  which  have  been  secured  will  be  propagated  as  rap- 
idly as  possible  in  order  to  secure  seed  for  distribution. 

Alkali  and  drought  resistant  crops. — The  work  on  the  breeding 
of  plants  for  alkali  and  arid  regions  w  ill  be  confined  to  a  few  locali- 
ties that  offer  the  best  conditions  and  allow  the  work  to  be  pushed 
most  rapidly.  It  is  planned  to  considerably  increase  the  work  which 
has  been  started  in  securing  more  drought-resistant  sorts  of  grains 
and  forage  plants  and  to  take  up  this  work  at  one  of  the  more  south- 
ern stations  in  the  Great  Plains  area.  This  is  believed  to  be  one  of 
the  most  important  breeding  problems  receiving  attention. 

Tobacco. — The  tobacco  problems  under  investigation  in  Connecti- 
cut, Maryland,  and  Florida  will  be  continued  and  extended  as  avail- 
able funds  permit.  Seed  of  the  various  improved  strains  will  be 
placed  with  growers  this  season  in  considerable  quantity.  The  inves- 
tigations will  be  extended  to  Kentucky,  Tennessee,  and  Ohio,  where  it 
is  of  the  highest  importance  to  produce  more  productive  strains  and  to 
introduce  improvecl  methods  of  seed  selection  and  preservation.  Simi- 
lar experiments  will  also  be  undertaken  in  Virginia  with  the  various 
varieties  cultivated  in  that  section.  The  study  of  pole-bum  and  other 
problems  in  connection  with  the  curing  and  fermentation  of  tobacco 
and  the  experiments  in  producing  disease-resistant  strains  will  be 
prosecuted  as  rapidly  as  possible. 

Miscellaneous  forage  plants. — Incidentally,  in  connection  with 
other  investigations,  considerable  work  has  been  begun  on  various 
forage-plant  breeding  problems,  experiments  having  been  started 
with  alfalfa,  sorghum,  timothy,  vetch,  etc.  Many  problems  of  the 
greatest  importance  are  presented  in  these  lines,  and  it  is  planned  to 
extend  the  work  as  rapidly  as  possible. 
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PLANT  LIFE  HISTOBT  INVESTIGATIONS. 

The  Plant  Life  History  Investigations  of  the  Bureau  are  under 
he  immediate  charge  of  Mr.  Walter  T.  Swingle,  physiologist,  as- 
isted  by  Mr.  Charles  J.  Brand.  The  various  subjects  under  inves- 
igation  during  the  past  year  and  the  results  accomplished  are 
outlined  in  the  following: 

Date  palm. — During  the  past  fiscal  year  considerable  attention 
las  been  given  to  life  history  investigations  of  the  date  palm.  In 
cooperation  with  the  Office  oi  Seed  and  Plant  Introduction  and  Dis- 
ribution  there  have  been  established  within  the  past  few  years  three 
cooperative  date  gardens — at  Tempe  and  Yuma,  Ariz.,  and  Mecca, 
^ah — which  are  being  conducted  in  cooperation  with  the  experiment 
)tations  of  Arizona  and  California.  Two  of  these  gardens  contain 
Far  more  varieties  than  are  to  be  found  in  any  one  oasis  in  the  Old 
SVorld.  The  garden  at  Tempe,  established  in  1900,  contains  483 
3alms  of  147  different  varieties;  that  at  Yuma,  which  was  established 
n  1905,  contains  95  palms  of  45  varieties,  while  the  garden  at  Mecca, 
ivhich  has  been  in  existence  since  1904,  consists  of  394  palms  of  90 
varieties.  In  addition  to  these  gardens,  experiments  are  being  carried 
m  in  cooperation  with  private  growers  in  California,  Arizona,  and 
Fexas,  to  whom  from  1  to  30  offshoots  have  been  sent,  with  the  under- 
standing that  one-half  are  to  be  the  property  of  the  Department  of 
ALgriculture  and  that  they  shall  permit  inspection  of  these  palms  and 
:he  taking  of  fruit  for  study  at  any  time. 

It  is  essential  for  the  proper  development  of  date  culture  that  the 
life-history  requirements  of  the  different  varieties  be  worked  out  as 
soon  as  possible,  in  order  that  prospective  growers  may  be  advised 
IS  to  which  sorts  are  most  likely  to  succeed  in  their  locality.  This 
work  has  been  very  much  facilitated  by  the  detailed  studies  made  by 
Mr.  Thomas  H.  Kearney,  of  Plant  Breeding  Investigations,  of  the 
s^arieties  which  are  cultivated  in  southern  Tunis,  and  which  he  has 
lescribed  in  Bulletin  No.  92  of  the  Bureau  of  Plant  Industry.  This 
wrork  has  been  done  in  close  cooperation  with  this  office  and  that  of 
"?eed  and  Plant  Introduction  and  Distribution. 

The  keeping  track  of  so  many  imported  varieties  has  proved  to  be 
I  very  serious  task.  Nearly  all  have  Arabic  names,  and,  unfortu- 
lately,  the  Arabic  spelling  varies  greatly  in  different  oases,  while 
?ome"of  the  Arabian  merchants  with  whom  Europeans  are  most  likely 
0  deal  have  very  little  first-hand  knowledge  of  varieties,  although 
he  cuhivators  themselves  very  rarely  make  a  mistake.  The  result  is 
hat  a  number  of  varieties,  some  of  them  of  very  great  importance, 
[lave  been  received  without  labels  or  with  labels  which  are  obviously 
ivrong.  It  has  become  a  matter  of  importance  to  straighten  out  the 
lomenclature  of  these  different  varieties,  and  to  this  end  a  collection 
)f  authentic-named  specimens  of  all  the  principal  varieties  is  being 
iccumulated  as  rapidly  as  possible. 

A  discovery  of  some  importance  has  been  made  during  the  year, 
showing  that  the  ripening  of  the  date  is  effected  by  certain  changes 
n  the  layer  of  enormously  enlarged  cells  situated  just  below  the  skin. 
These  giant  cells  vary  in  shape  and  size  for  different  varieties,  and 
ilso  show  variations  depending  on  the  degree  of  maturity  of  the 


200  DEPARTMENTAL   BEPOBTS. 

date  and  how  long  it  has  been  kept.  Investigations  of  these  giant 
cells  are  now  being  made,  which  promise  to  yield  very  interesting 
results,  besides  being  of  much  practical  importance  in  distin^ishing 
closely  allied  varieties  and  in  judging  the  effect  of  the  different 
artificial  methods  of  ripening  and  curing  the  date. 

Clover  and  alfalfa. — ^The  investigations  in  the  life  history  of 
these  staple  crops,  which  are  of  vital  importance. to  farmers  over  the 
whole  United  States,  are  carried  on  by  Mr.  Charles  J.  Brand,  assist- 
ant physiologist.  Originally  planned  in  1904  to  determine  the  effects 
of  change  oi  seed  and  the  variations  in  the  life  history  requirements 
of  various  strains  of  clover,  the  striking  results  obtained  led  to  the  ex- 
tension in  1905  of  the  same  methods  to  the  even  more  important  crop, 
alfalfa.  It  has  been  found  that  a  great  lack  of  knowledge  has  pre- 
vailed as  to  the  soil,  climatic,  and  cultural  requirements  of  these  crops, 
which  are  the  backbone  of  agriculture  in  temperate  climates.  Both 
clover  and  alfalfa  have  been  found  to  comprise  very  distinct  forms, 
some  meriting  varietal  or  even  specific  rank.  It  has  been  found  neces- 
sary to  examine  in  detail  the  life  history  of  these  strikingly  diverse 
types,  heretofore  ignored  or  considered  to  be  merely  strains  of  com- 
mon clover  or  alfalfa.  The  scientific  study  of  these  new  races  of 
the  two  staple  forage  crops  has  completely  changed  our  ideas  as  to 
their  requirements  and  will  in  time  undoubtedly  bring  about  great 
changes  in  their  utilization  in  practical  farming. 

The  first  results  of  this  new  line  of  work  are  presented  by  Mr. 
Brand  in  Bulletin  No.  95  of  the  Bureau  of  Plant  Industry,  in  which 
he  describes  a  new  race  of  clover,  of  Russian  origin,  which  far  out- 
yields  the  ordinary  types  in  the  North  Central  and  Northwestern 
States.  This  new  "  Orel  clover  "  is  so  distinct  as  to  demand  recog- 
nition as  a  new  botanical  variety  and  has  life  history  requirements 
differing  widely  from  those  of  the  ordinary  red  clover.  This  type 
and  other  races  will  be  studied  until  they  are  used  in  ordinary  farm 
practice  in  the  regions  where  they  succeed  best,  so  that  loss  and  disap- 
pointment in  the  attempt  to  grow  them  in  regions  to  which  they  are 
not  suited  will  be  prevented. 

The  extensive  experiments  under  field  conditions  have  shown  that 
in  very  many  cases  change  of  seed  of  ordinary  red  clover  gives  in- 
creased 3'^ield.  In  no  case  in  any  of  the  sixteen  stations  located  in  ten 
different  States  did  the  home-grown  seed  jueld  more  than  seed  from 
another  region,  ^^^lether  it  will  pay  to  change  seed  is  largely  a 
question  of  cost  of  seed  and  of  certainty  of  getting  seed  from  the 
locality  desired. 

In  the  work  on  alfalfa  enough  has  been  done  to  show  that,  as  in 
the  case  of  red  clover,  alfalfa  comprises  a  number  of  very  diverse 
races,  differing  widely  in  their  soil,  climatic,  and  cultural  needs,  and, 
what  is  even  more  important,  differing  markedly  in  their  ability  to 
withstand  drou^rht.  extreme  heat,  alkali,  bad  drainage,  etc.  A 
thorough  study  of  the  principal  types  of  alfalfa  is  now  in  progress 
and  a  preliminary  report  is  being  prepared. 

The  most  striking  result  of  the  life  history  investigations  of  alfalfa 
has  been  the  discovery  of  the  existence  of  a  drought-resistant  type  ir. 
some  of  the  older  centers  of  dry-land  farming  in  Utah.  Doubtless 
years  of  struggle  against  drought  has  led  there  to  the  preservation  of 
only  the  most  drought-resistant  plants,  whereas  such  strains  would  be 
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likely  to  be  less  vigorous  under  irrigation  and  be  crowded  out  bj'^ 
•ains  needing  more  moisture.  The  importance  of  the  results  ob- 
camed  this  year  has  led  to  the  inauguration  of  a  special  investigation 
of  all  available  strains  of  drought-resistant  alfalfa,  and  so  promising 
ire  the  results  so  far  that  a  report  is  being  prepared  showing  the  bear- 
ng  of  the.se  facts  on  dry  farming. 

Another  factor  of  the  greatest  importance  has  been  encountered 
n  the  dry  culture  of  alfalfa.  It  has  oeen  found  that  even  when  the 
Qost  drought-resistant  forms  are  grown  the  margin  between  success 

id  failure  is  sometimes  so  narrow  as  to  be  wholly  determined  by 
ne  cultural  methods  employed.  For  this  reason  the  varying  cultural 
«quirements  of  the  dinerent  races  are  being  carefully  studied  and 
lew  methods  of  culture  are  being  worked  out. 

PiSTACHE  NUT. — During  the  past  year  the  investigation  of  the 
)i  Lche  and  the  wild  stocks  upon  which  it  can  be  grafted  has  been 
*  ven  much  attention.  A  large  number  of  seedling  pistaches  belong- 
iig  to  several  species  are  being  grown  at  the  Plant  Introduction 
larden  at  Chico,  Cal.  Some  ten  thousand  stocks  were  ready  for 
listribution  last  spring  and  about  six  thousand  were  sent  out,  mostW 
o  fruit  growers  in  California  who  were  anxious  to  test  the  new  nut 
culture.  Some  of  the  stocks  were  also  distributed  in  Texas,  Utah, 
Nevada,  Oregon,  and  Washington.  The  life  history  investigations 
)f  this  nut  have  shown  that  much  weight  must  be  given  to  the  ques- 
ion  of  suitable  stocks.  To  this  end  a  study  has  been  made  of  the  wild 
Distaches  of  the  whole  world,  resulting  in  the  discovery  of  several  new 
jpecies,  one  of  which  occurs  within  the  limits  of  the  United  States, 
[t  has  been  found  that  the  wild  pistaches  are  the  largest  and  most 
sturdy  trees  that  grow  in  the  deserts  of  the  Old  World.  In  the 
Sahara  Desert,  on  the  arid  slopes  of  the  Euphrates  in  Asia  Minor,  and 
n  the  deserts  of  Baluchistan  and  Persia  wild  species  of  the  pistache 
lilt  occur,  all  of  these  species  being  closely  allied,  though  easily  distin- 
2ruishable.  All  of  the  characteristic  desert  trees  attain  very  large 
>ize,  and  are  naturally  very  promising  in  connection  with  the  attempt 
:o  introduce  pistache  culture  into  the  dry-land  regions  of  the  south - 
ivestem  United  States  where  irrigation  is  not  feasible  and  where  it  is 
lesirable  to  economize  irrigation  water  as  much  as  possible.  In  the 
course  of  these  investigations  it  was  learned  that  there  are  hardy 
varieties  growing  wild  in  central  Asia  which  have  never  been  intro- 
luced  into  culture  in  Europe  or  America.  These  have  now  been 
secured,  and  it  is  believed  that  pistache  nuts  will  ultimately  be  grown 
»vherever  poaches  can  stand  the  winter  in  the  States  west  of  the  one 
umdredth  meridian.  Such  wild,  hardy  pistaches  are  of  small  size, 
ilthough  often  of  good  flavor  and  color.  It  is  thought  that  by  hy- 
)ridization  and  selection  a  hardy  nut  can  be  developed  which  will  be 
arge  and  of  as  good  color  as  the  more  tender  sorts  now  in  cultivation. 

In  cooperation  with  the  Office  of  Seed  and  Plant  Introduction  and 
Distribution,  Mr.  Thomas  H.  Kearney,  acting  on  behalf  of  this  Office, 
ecu  red  the  best  commercial  varieties  grown  in  Sicily,  where  the  best 
rrade  of  pistache  nuts  is  now  produced.  The  best  sorts  grown  in  Asia 
^linor,  where  pistaches  are  consumed  as  a  dessert  nut,  roasted  and 
alted  like  almonds,  have  been  secured  and  are  available  for  distribu- 
ion  to  cultivators  who  have  set  out  stocks.  The  investigation  of  the 
)istache  nut  has  shown  the  value  of  making  a  study  of  the  whole 
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group  to  which  a  new  economic  plant  belongs.  In  the  course  of  this 
work  many  valuable  suggestions  have  been  obtained  as  to  the  culture 
of  tree  crops  in  dry  land  regions. 

Crops  for  dry  land  regions. — The  work  on  crops  adapted  to  dry 
land  agriculture  has  been  devoted  mainly  to  two  lines,  (1)  the  inves- 
tigation of  the  drought  resistance  of  dry  land  crops,  and  (2)  in- 
vestigations of  tree  crops  suitable  for  growth  in  unirrisated  and  semi- 
arid  regions.  Until  the  drought  resistance  of  the  different  varieties 
of  Kafir  corn  and  other  sorghums,  wheat,  barley,  oats,  etc.,  can  be 
determined  with  some  degree  of  accuracy,  cultivators  are  necessarily 
exposed  to  grave  losses  through  cultivating  varieties  not  sufficiently 
drought  resistant  to  meet  their  climatic  requirements.  It  is  believed 
to  be  possible  to  determine  with  considerable  accuracy  the  drought 
resistance  of  the  principal  crops  and  to  make  tests  whereby  ^is 
quality  can  be  accurately  determined.  An  unexpected  result  or  these 
investigations  is  to  show  that  heat  requirements  may  often  play 
as  vital  a  part  as  drought  resistance  in  determining  the  success  or 
failure  of  a  dry  land  crop. 

In  reference  to  the  second  line  of  investigation,  it  is  believed  that 
dry  land  agriculture  can  not  be  said  to  be  on  a  satisfactory  basis  until 
tree  crops  as  well  as  ordinary  cereals  and  forage  plants  are  grown. 
Trees  suitable  for  growth  in  dry  land  regions  must  be  deep  rooted 
or  have  a  very  wide-spreading  root  system,  and  be  able  to  bear  crops 
in  seasons  so  dry  that  ordinary  shallow-rooted  annual  crops  are 
almost  a  complete  failure.  To  this  new  line  of  research  the  name 
"  dry  land  arboriculture  "  has  been  given.  It  is  hoped  through  these 
investigations  to  find  not  only  fruit  and  nut  trees  suitable  for  growth 
in  all  regions  where  dry  land  farming  can  be  practiced,  but  also  to 
find  trees  yielding  stock  food  and  even  forage.  Such  tree  crops  can 
replace  oats  for  horses,  for  instance,  and  in  emergencies  even  hay  or 
pasture  for  other  stock.  Then,  too,  the  question  of  shade  and  orna- 
mental trees  is  important  to  the  proper  development  of  home  life  in 
dry  land  regions.  Much  of  the  bleakness  of  the  average  dry  land 
farm  is  wholly  unnecessary.  Shade  trees  could  be  found  which 
would  beautify  the  home,  and  at  the  same  time  protect  it  from  the 
otherwise  uniin]>eded  sweep  of  the  wind.  It  is  intended  to  make 
demonstration  ])lantings  or  some  of  the  most  drought-resistant  tree 
crops  in  such  localities. 

SOIL  BACTEBIOLOGT  AND  WATER  PUBIFICATION  INVESTI- 

GATIONS. 

The  former  Laboratory  of  Plant  Physiology  has  been  ^ven  the 
citle  of  Soil  Bacteriology  and  Water  Purification  Investigations,  and 
placed  under  the  immediate  charge  of  Mr.  Karl  F.  Kellerman,  phys- 
ologist.  The  various  projects  formerly  undertaken  have  been  con- 
inued,  although  the  distribution  of  cultures  for  the  inoculation  of 
'^'^iminous  crops  has  not  required  as  much  of  the  time  of  the  members 

i  the  staff  as  during  the  preceding  year.  In  consequence  it  has  be^ 
possible  to  devote  more  enerrrtr  ir  -^xp^^  'inental  work  in  water  puri- 
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SOIL  BACTEBIOLOOT  IKYESTIOATIOVS. 

Distribution  of  nodule-forming  bacteria. — During  the  year  ap- 
roximately  15,000  pure  cultures  for  inoculating  various  species  of 
jgumes  were  distributed  in  hermetically  sealed  tubes  and  bottles.  It 
5  planned  to  distribute  during  the  current  year  larger  cultures  to  the 
armers  and  thus  render  it  possible  to  reduce  the  time  formerly  re- 
uired  to  develop  a  rich  culture  for  inoculating  leguminous  crops, 
t  will   also  be  possible  during  the  coming  year  to  complete  the 

idies  on  the  chances  of  contaminating  and  rendering  useless  cultures 
nat  are  apparently  good. 

Field  experiments  with  nodule-forming  bacteria. — A  careful 
vstem  of  supervision  of  inoculated  fields  has  been  arranged  during 
he  year.  Cooperative  tests  are  being  carried  on  with  Prof.  C.  V. 
^iper,  agrostologist  of  the  Office  of  Seed  and  Plant  Introduction  and 
)istribution,  especially  in  Maryland,  New  York,  and  Texas;  with 
1  r.  Thomas  H.  Kearney,  of  Plant  Breeding  Investigations,  in  Utah ; 
nd  also  in  New  York  and  Ohio  with  the  experiment  stations  of  those 
)tates.  Many  tests  are  also  under  way  on  large  farms  that  can  be 
isited  by  officers  of  the  Bureau,  and  on  several  farms  under  the  su- 
pervision of  Mr.  T.  R.  Robinson,  assistant  physiologist.  It  is  hoped 
►y  this  careful  experimental  work  to  acquire  much  valuable  informa- 
ion  concerning  the  best  manner  of  treatment  of  certain  soils  and 
rops  in  order  to  obtain  the  most  successful  inoculations. 

Extensive  greenhouse  tests  have  also  been  carried  on  in  order  to 
letermine  the  relation  between  various  types  of  soil  and  successful 
noculation.  This  work  is  ver}^  suggestive  and  will  probably  give 
aluable  data  in  regard  to  the  influence  of  cultural  methods  on  in- 
►culation  and  the  actual  role  of  legumes  in  the  system  of  rotation. 

Miscellaneous  problems. — Experiments  to  determine  the  relation 
»f  crop  growth  to  bacterial  growth  have  been  made.  Soil  extracts 
»f  a  particular  soil  used  as  culture  solutions  allow  the  development 
»f  nodule-forming  organisms  that  seem  to  parallel  very  closely  the 
levelopment  of  the  species  of  legume  from  which  the  bacteria  were 
solated.  In  this  way  it  seems  probable  that  the  success  or  failure 
>f  a  particular  leguminous  crop  upon  a  particular  field  can  be  pre- 
licted  with  more  or  less  accuracy. 

Experimental  work  is  being  carried  on  with  various  soil  organisms 
n  order  to  determine  the  relation  of  bacterial  flora  to  soil  fertility. 

WATEB  FUBIFIGATIOV  INYESTIOATIOVS. 

There  has  been  a  steady  increase  in  the  number  of  treatments  with 
opper  sulphate  for  destroying  various  species  of  alga?  and  bacteria  of 
he  colon  type.  A  few  of  the  reservoirs  treated  the  previous  year 
lave  required  second  treatments  during  the  present  year. 

Use  of  copper  sulphate  in  sewage  disposal. — Experimental  work 
as  been  carried  on  at  Vineland,  N.  J.,  the  results  of  which  seem  to 
[idicate  that  in  small  sewage  plants  the  use  of  copper  will  make  it 
fossible  to  produce  sewage  effluents  that  are  entirely  free  from  patho- 
enic  bacteria.  Additional  work  is  to  be  carried  on  throughout  the 
Jnited  States  in  order  to  determine  the  value  of  copper  in  various 
ypes  of  water. 
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BIONOMIC    INVESTIGATIONS    OF   TBOPICAL    AND    SUBTROPICAL 

PLANTS. 

These  investigations  are  in  charge  of  Mr.  O.  F.  Cook,  bionomist, 
who  reports  upon  the  following  subjects  receiving  attention  during 
the  past  fiscal  year : 

Weevil-resisting  Central  American  cottons. — Studies  of  the 
native  cotton  cultures  of  Guatemala  and  other  weevil-infested  regions 
of  tropical  America  have  resulted  in  the  discovery  of  many  indige- 
nous varieties  of  cotton.  These  have  been  cultivated  for  long  periods 
of  time  in  the  presence  of  the  boll  weevil  and  have  developed  numer- 
ous weevil-resisting  adaptations.  They  are  not  perennial  "tree'' 
cottons,  but  are  dwarf,  short-season  varieties  of  the  Upland  type, 
productive  and  of  good  quality.  Experimental  plantings  have  been 
made  in  Texas  and  other  cotton-growing  States  to  test  the  possibili- 
ties of  utilizing  these  weevil-resisting  characters  in  the  United  States, 
either  by  direct  acclimatization  of  the  best  of  the  foreign  types  or  by 
crossing  with  our  Upland  varieties. 

Indian  corn. — An  investigation  of  Indian  corn  in  Central  and 
South  America  has  shown  that  a  large  and  diverse  series  of  varieties 
exists,  with  pronounced  adaptations  to  local  conditions  and  methods 
of  culture.  Such  types  of  corn  would  be  very  valuable  in  the  Gulf 
region  and  in  the  arid  Southw^est,  where  our  northern  varieties  of 
corn  do  not  thrive.  Some  of  these  varieties  thrive  in  moist  tropical 
lowlands  and  others  in  arid  and  elevated  regions. 

Coffee. — In  the  work  on  strictly  tropical  cultures,  studies  in 
Guatemala  and  Mexico  have  made  it  possible  to  outline  a  new  system 
of  coffee  culture  adapted  to  nonvolcanic  regions,  such  as  Porto  Rico, 
whereby  the  life  of  the  plantations  under  open  culture  can  be  ex- 
tended bv  group  planting  and  new  methods  of  pruning  and  cultiva- 
tion, which  save  labor  and  conserve  the  fertility  of  the  soil.  Atten- 
tion has  been  given  to  the  methods  of  pruning  in  use  in  several 
diverse  regions  of  coffee  culture.  The  facts  which  have  been  brought 
to  light  by  these  comparative  studies  will  allow  pruning  practfces 
to  be  greatly  improved  and  to  be  based  on  scientific  principles  and 
adapted  to  the  needs  of  different  conditions.  Experience  has  shown 
that  methods  most  advantageous  in  one  district  may  be  actually 
destructive  in  another. 

Rubber. — The  study  of  the  Central  American  rubber  tree  has  been 
extended  into  the  eastern  district  of  the  State  of  Chiapas,  Mexico. 
The  plantations  are  still  too  young  to  warrant  the  drawing  of  ex- 
clusions regarding  the  general  prospects  of  commercial  cultures  of 
Castilla,  but  they  are  old  enough  to  show  conclusively  that  this  tree, 
'ike  most  others,  responds  very  definitely  to  differences  of  climate 
ind  soil.  Under  suiiiciently  favorable  conditions  the  prospects  of 
^-uccessful  rubber  culture  still  remain  good.  The  caution  voiced  in 
ormer  years  against  general  and  indiscriminate  rubber  planting  in 
idvance  of  adequate  agricultural  knowledge  appears  more  than  ever 
'u«tified,  but  ^he  desirability    ^f  widespread  experimental  plantings 

ut.  .   '■•  «•"       t-           -    yiuposed  to  continue  the  canvass 
^p*i-  •       F        n  weevil-infested  countries  and 
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study  the  nature  of  their  resistant  adaptations.  It  has  been 
irned  that  field  cultures  of  cotton  exist  in  southwestern  Mexico 
id  in  Nicaragua,  in  the  presence  of  the  weevil,  and  these  would  seem 

be  promising  fields  for  investigation.  Central  American  varieties 
'  cotton  are  to  be  planted  in  various  parts  of  the  cotton  belt  in 
der  to  gain  more  definite  information  regarding  the  various  weevil- 
sisting  adaptations  and  their  application  to  different  regions.  The 
actions  of  mtroduced  varieties  to  climatic  conditions  will  also  be 
udied,  with  a  view  to  making  it  possible  to  conduct  future  intro- 
iction  and  acclimatization  experiments  along  more  scientific  lines, 
id  to  test  the  feasibility  of  extending  this  culture  farther  north  and 
est.  It  is  also  desirable  to  give  attention  to  the  possibilities  of 
>tton  culture  in  Porto  Rico,  to  learn  whether  some  of  the  excellent 
entral  American  varieties  may  not  be  adapted  to  that  island. 
The  study  of  the  tropical  varieties  of  corn  will  be  continued,  espe- 
ally  in  Guatemala,  where  great  diversity  of  forms  has  been  found 
id  where  the  special  climatic  adaptations  are  very  pronounced, 
offee  pruning,  based  on  the  dimorphism  of  the  branches,  will  be 
sted  on  a  larger  scale,  and  the  adaptation  of  coffee  culture  to  the 
imatic  conditions  of  Porto  Rico  will  be  studied.  The  study  of 
ibber  culture  will  be  continued,  and  some  of  the  older  plantations 
hich  are  now  reported  to  be  producing  rubber  in  paying  quantities 
ill  be  visited. 

BUG  AND  POISONOUS  PLANT  INVESTIGATIONS  AND  TEA  OUL- 

TUBE  INVESTIGATIONS. 

The  drug  and  poisonous  plant  investigations  and  the  tea  culture 
ivestigations  of  the  Bureau  are  under  the  immediate  charge  of  Dr. 
odney  tl.  True,  physiologist,  who  reports  on  the  progress  of  the 
irious  lines  of  work  as  follows: 

DBTTG  PLANT  IKYEBTIGATIONB. 

The  work  on  dru^  plants  has  proceeded  during  the  past  year  along 
le  same  general  Imes  as  heretofore.  At  Washington,  D.  C,  the 
ansfer  oi  this  work  from  the  Potomac  Flats  to  the  Arlington  Ex- 
?rimental  Farm  has  been  practically  accomplished,  and  in  so  doing 
has  been  necessary  to  abandon  temporarily  work  on  a  number  of 
ants.  The  unavoidable  interference  with  perennials  which  trans- 
antation  brings  has  had  its  harmful  effects.  In  addition  to  the 
ants  which  have  been  under  study  for  the  past  few  seasons,  some 
)ecial  attention  has  been  given  to  the  sorts  of  chillies  and  red 
uppers  known  in  American  commerce.  Methods  of  growing  bella- 
3nna,  digitalis,  and  a  number  of  other  drug  plants  have  been  worked 
it,  and  a  publication  embodying  these  results  is  being  prepared. 

Testing  stations. — During  the  past  year  testing  gardens  have  been 
aintained  at  Burlington,  v  t.,  m  cooperation  with  the  Vermont 
gricultural  Experiment  Station;  on  the  Arlington  Experimental 
arm,  near  Washington,  D.  C. ;  at  Ebenezer,  S.  C,  in  cooperation 
ith  growers,  and  on  a  smaller  scale  at  Pierce,  Tex.  At  these  places, 
cated  so  widely  apart  in  regard  to  climatic  conditions,  a  study  of  the 
jhavior  of  promising  drug  plants  is  being  carried  on  with  reference 
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to  yield,  quality  of  product,  and  general  adaptability.  A  number 
of  kinds  of  plants  thus  under  observation  seem  worthy  of  a  larger 
test  with  reference  to  their  commercial  possibilities. 

Asiatic  poppy. — At  Burlington  the  Asiatic  poppy  gives  good 
results,  a  very  destructive  disease  that  formerly  threatened  this  crop 
having  been  practically  stamped  out  by  seed  selection.  At  Pierce, 
Tex.,  a  small  planting  of  the  Asiatic  poppy  ^ave  a  small  amount 
of  material,  which  will  suffice  to  give  information  on  the  alkaloidal 
content.  ^ 

The  poppy  work,  however,  has  not  made  the  desired  progress.  An 
attempt  to  get  a  sufficient  amount  of  poppy  material  for  a  test  on  a 
commercial  scale  was  made  by  cooperating  with  seed  growers  at 
Coyote  and  Oakley,  Cal.  In  both  cases  practically  the  entire  crop 
was  lost. 

Camphor. — The  camphor  work  has  progressed  somewhat  rapidly. 
Through  the  courtesy  of  Dr.  George  E.  Walker,  of  Huntington,  Fla., 
and  Mrs.  Henry  Hubbard,  of  Detroit,  Mich.,  a  quantity  ot  camphor 
trees  of  various  ages  has  been  placed  at  the  disposal  oi  the  Depart- 
ment for  experimental  work.  More  than  30  pounds  of  camphor  were 
prepared,  which  on  purification  gave  very  favorable  results.  Tests 
of  a  scientific  nature  showed  the  identity  of  this  product  with  that  of 
the  Orient.  Tests  in  factory  processes  in  which  camphor  is  a  neces- 
sary constituent  were  also  satisfactory.  A  careful  survey  of  the  cam- 
phor trees  now  widely  scattered  throughout  Florida,  and  of  the  con- 
ditions of  soil,  drainage,  etc.,  in  which  they  occur,  has  made  it  seem 
reasonably  clear  that  camphor  will  flourish  over  a  large  part  of  the 
area  from  which  frost  has  driven  the  orange  industry. 

American  hops. — At  the  present  time  American  hops  are  the  sub- 
ject of  invidious  discrimination  in  many  markets,  due  to  the  supposed 
lack  of  certain  desirable  qualities.  A  preliminary  investigation  of 
the  conditions  of  growing,  curing,  and  handling  the  product  has  been 
made,  and  the  conclusion  reached  that  the  quality  could  be  much  im- 
proved by  better  methods  of  curing  and  cleaner  picking.  Accord- 
ingly, a  study  of  the  problems  of  curing  has  been  mapped  out  and  is 
now  in  progress  in  the  hop  districts  ot  the  Pacific  coast. 

Miscellaneous  field  work. — At  Burlington,  burdock  and  some 

other  weed  products  have  yielded  good  financial  returns  on  a  small 

scale.     Studies  of  Seneca  snakeroot  {Poly gala  senega)  have  begun  to 

show  good  results. 

At  Ebenezer,  S.  C,  the  commercial  test  of  American  wormseed 

ChenopodiuTn  anthelminticum)   resulted  in  an  income  comparing 

/ery  favorably  with  that  from  the  standard  crops  in  like  condi- 

ions.     The  income  from  a  small  field  of  paprika  peppers  grown 

rom  Hungarian  seed  was  even  more  favorable,  although  the  tact  of 

in  American  source  of  the  product  forced  a  sale  at  a  price  considerably 

"-^low  that  paid  for  the  Hungarian  article.    A  considerable  local 

■^ccrest  in  this  work  has  led  to  the  enlargement  of  the  experiment 

-'^rinf    he  present  «"^nson  through  the  favorable  terms  of  cooperation 

..te  ^f       ^vPAcc*  u        j^g^  \owever,  have  interfered  rather  seriouslv 

>  M     •     »     h^»    "^^^^  rl'iriTig  the  current  season. 


BUREAU   OF    PLANT   INDUSTRY.  207 

Laboratory  work. — A  laboratory  study  of  the  capsules  of  the  Asi- 
ic  poppy  as  a  source  for  morphine,  codeine,  etc.,  has  been  continued 
I  material  from  various  sources.  It  is  proving  practical  on  a  larger 
boratory  scale,  and  strengthens  the  hope  that  a  commercial  factor 
I  considerable  importance  may  finally  be  developed.  Material  grown 
i  central  California  gave  a  very  favorable  yield,  and  a  more  exten- 
ve  test  is  desired. 

The  study  of  pinkroot  has  been  concluded,  and  the  summarized 
Bsults  have  been  published  in  Bulletin  100,  Part  V,  of  this  Bureau. 
L  list  of  the  wild  medicinal  plants  of  the  United  States  has  been 
•repared  and  published  as  Bulletin  No.  89,  of  the  same  series,  em- 
odying  the  most  important  information  concerning,  the  various 
Jants  listed.  The  demand  for  this  publication  warranted  its  reprint- 
in  a  second  edition  during  the  year. 

All  view  of  the  present  lack  of  standards  of  pungency  in  connection 
rith  the  various  kinds  of  red  peppers,  work  has  been  carried  on 
luring  the  past  year  in  the  hope  of  establishing  a  practical  method  of 
udging  pungency.  This  work  at  the  beginning  promises  to  be  useful 
ommercially  and  is  to  be  continued. 

Plans  for  future  work. — It  will  be  desirable  to  continue  in  the 
uture  the  testing  gardens  now  maintained.  In  view  of  their  utility 
1  making  it  possible  to  ascertain  some  of  the  most  important  facts 
?garding  the  behavior  of  plants  looked  upon  as  conmiercial  possibili- 
es,  it  would  be  desirable  to  secure,  in  addition  to  the  present  loca- 
ons,  a  station  in  some  section  of  the  Southwest,  for  the  testing  of 
iluable  drug  plants  from  similar  localities  in  the  Old  World. 

The  camphor  work  promises  well,  and  should  be  continued  on  a  con- 
derably  increased  scale  in  order  to  carry  out  work  on  methods  of  cul- 
vation  and  handling.  In  view  of  the  great  promise  of  the  work  on 
le  Asiatic  poppy,  further  efforts  will  be  made  to  secure  a  commercial 
st  in  some  lavorable  locality.  The  work  on  hops,  on  account  of 
le  large  interests  involved,  should  be  continued  on  a  larger  scale,  it 
nng  desirable  that  a  fairly  well-equipped  laboratory  should  be 
;tablished  in  some  region  central  to  a  large  part  of  the  hop  indus- 
y.  The  problems  involved  are  such  as  to  make  it  necessary  that 
reen  material  should  be  studied  as  well  as  that  which  has  been 
ired,  thereby  requiring  such  a  laboratory.  The  work  on  drug 
lants  in  the  laboratory  at  Washington  will  be  continued  as  hereto- 
)re,  running  parallel  to  the  field  work. 

F0I80N0TT8  PLANT  nrVEBTIGATIONB. 

The  poisonous  plant  work  has  continued  during  the  past  year  to 
?  devoted  to  the  same  general  subjects  as  during  the  year  preceding, 
'rincipal  attention,  however,  has  been  given  to  the  disease  in  horses 
ad  cattle  caused  by  various  species  of  the  so-called  loco  weeds. 

Loco  DISEASE. — A  careful  feeding  experiment  on  horses  and  cattle 
as  been  carried  on  at  Hugo,  Colo.,  in  cooperation  with  the  Colorado 
gricultural  Experiment  Station  during  the  range  season.  About 
fty  animals  were  divided  into  two  lots  and  pastured  under  close 
Dservation  in  two  fields,  one  of  which  had  been  freed  from  loco 
lants  by  careful  digging,  while  the  loco  weeds  had  full  possession 
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of  the  other  field.  This  general  experiment  was  supplemented  by 
feeding  experiments  in  corrals.  The  general  outcome  has  shown 
very  clearly  that  the  so-called  loco  weeds  {Astragalus  Tnolissimm 
Torr.  and  Aragalhis  lambertii  (Pursh)  Greene)  are  able  to  produce 
the  symptoms  characteristic  of  locoism  and  are  unquestionaoly  the 
chief  cause  of  the  immense  loss  to  the  stock-ffrazing  interests  of  the 
Great  Plains  associated  with  the  so-called  loco  disease.  Autopsies 
on  animals  placed  at  the  service  of  the  Department's  investigators 
have  furnished  valuable  confirmatory  evidence.  Remedial  measures 
are  now  being  sought,  as  are  also  means  of  exterminating  the  weeds 
and  methods  of  counteracting  the  poison. 

Cooperative  work  between  the  Montana  Agricultural  Experiment 
Station  and  the  Bureau  of  Plant  Industry  concerning  the  loco  disease 
in  sheep,  as  seen  in  Montana,  seemed  to  indicate  that  the  loco  plants 
most  abundant  in  Sweet  Grass  County  {Aragallus  spicatus  (Hook) 
Rydb.)  were  hardly  a  chief  factor  in  the  trouble.  In  view  of  the 
conclusion  so  clearlv  warranted  by  the  work  in  Colorado  on  cattle  and 
horses,  work  on  sheep  has  been  begun  at  Hugo,  Colo.,  with  the  loco  I 
plants  there  found.  "  Locoed  "  sheep  surviving  the  Montana  ex- 
periment were  fed  under  observation  at  Bozeman,  Mont.,  with  the 
result  that  they  were  found  to  make  good  gains  and  to  return  a  fair 
profit  for  handling.  A  bulletin  of  the  i^ntana  station  presenting 
these  results  was  issued  during  the  last  winter. 

Larkspur  poisoning. — Work  on  larkspur  in  cooperation  with  the 
Colorado  Agricultural  Experiment  Station  resulted!^  largely  in  a  con- 
firmation of  the  conclusions  reached  by  Mr.  V.  K.  Chesnut,  while  in 
the  Bureau  of  Plant  Industry,  regarding  symptoms  and  methods  of 
treatment.  A  bulletin  embodying  these  results  was  issued  last  spring 
by  the  Colorado  station.  It  was  shown  that  the  larkspur  is  oecid- 
edly  more  virulent  in  the  early  stages  of  its  growth  than  after  it 
comes  into  bloom. 

Laboratory  work. — The  laboratory  work  on  poisonous  plants  has 
consisted  in  part  of  a  continuation  of  the  pharmacological  studies  on 
Zygadenus,  the  mountain  laurel  (Kalmia  latifplia)^  and  mistletoe. 
Chiefly,  however,  attention  has  been  directed  toward  the  loco  weeds. 
It  has  been  shown  that  several  species  are  fatal  poisons,  whether  taken 
in  large  doses  in  acute  cases  or  in  long-continued  chronic  cases  pro- 
duced by  the  administration  of  smaller  doses  for  longer  intervals. 
Experiments  with  extracts  have  demonstrated  beyond  doubt  the  cor- 
rectness of  the  (!onclusions  following  the  field  work,  that  the  loco 
weeds  studied  are  the  source  in  great  part  of  the  loco  disease  of  the 
range.  The  approximate  nature  of  the  active  principle  has  been 
ascertained.  Thus  a  great  forward  step  has  been  made  toward 
obtaining  a  clear  understanding  of  the  causes  of  the  great  losses 
experienced  by  stockmen  from  the  so-called  loco  disease. 

Plans  for  future  work. — It  is  desirable  to  follow  up  as  rapidly 
.nd  as  completely  as  possible  the  field  and  laboratory  studies  on  the 
oco  disease,  in  the  hope  of  finding  practicable  methods  of  reducing 
b'^  now  very  serious  losses  met  by  stockmen  from  this  source.    There 

I  loco  disp*'*^  on  the  mountains  as  well  as  on  the  plains,  and  there 
—  ais  to  K'  juTi/lnT^f  >'ndence  to  direct  suspicion  against  a  large 
...n '^o^  nom.  .  ho  ^irpnor.     Vstxagalus  and  Aragallus.     It 
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mis  necessarjr  to  test  the  poisonous  properties  of  as  many  of  the 
ommoner  species  as  possible  in  order  to  determine  how  many  are 
lai  >rous  plants.  Feeding  and  laboratory  experiments  will  be  neces- 
y  CO  develop  the  facts.  A  study  of  the  oecology  of  the  loco  plants 
s  very  necessary  to  determine  the  best  methods  of  destroying  them, 
^areful  physiological  studies  are  needed  to  determine  the  best  methods 
»f  saving  stock  from  the  eflFects  of  eating  loco.  In  order  to  carry  on 
his  work  to  as  early  a  completion  as  possible  additional  animals  and 
Qore  assistance  will  be  required. 

TEA  CULTUBE  IHVE8TIGATI0K8. 

The  investigations  for  the  purpose  of  determining  the  possibilities 
►f  the  commercial  production  of  tea  in  the  United  States  have  con- 
tinued during  the  past  year  along  the  same  general  lines  as  hereto- 
:ore.    FoUowmg  is  a  brief  statement  of  the  work  of  the  year : 

Work  in  South  Carolina. — The  work  at  "  Pinehurst,"  Summer- 
dlle,  S.  C,  in  cooperation  with  Dr.  Charles  U.  Shepard,  has  been 
continued  along  lines  looking  toward  the  improvement  of  the  quan- 
ity  and  quality  of  the  product.  The  younger  gardens  have  given 
in  increased  yield,  as  is  naturally  expected  as  the  work  progresses. 
During  the  last  season,  however,  a  change  in  the  method  of  picking 
WRS  tested  which  has  contributed  to  this  increase.  Heretofore  in 
jlucking  the  young  leaf  the  stem  was  broken  just  above  the  point  of 
ittachment  of  the  second  leaf,  counting  the  bud  as  a  leaf,  and  the 
ipper  two-thirds  of  the  third  leaf  was  taken.  This  involves  a  con- 
siderable laceration  of  the  bush  and  necessitates  the  healing  of  these 
rounds.  The  other  method  tested  involves  the  breaking  of  the  soft 
>'tem  just  below  the  third  structure,  making  but  one  wound  on  a  tip. 
rhis  method,  in  addition  to  oflFering  a  physiological  advantage,  utu- 
zes  more  of  the  tissues  available  for  tea  making.  As  a  result  of  all 
nfluences,  the  greatest  yield  yet  seen  at  Pinehurst  was  obtained — 
»mething  over  12,000  poimds  of  dry  tea. 

In  the  factory  at  Pinehurst  some  new  machinery  was  tested.  The 
compression  of  finely  ground  tea  into  tablets  was  attempted  with  a 
nacnine  of  the  same  general  type  as  that  used  by  manufacturing 
chemists,  the  result  being  that  after  a  few  trials  a  hard,  sightly  tablet 
ivas  produced  which  readily  disintegrates  in  hot  water.  The  superior 
idaptability  of  this  form  of  preparation  for  purposes  where  com- 
pactness is  desired  is  apparent. 

Experiments  at  Pierce,  Tex. — The  area  of  land  set  to  tea  at 
Pierce,  Tex.,  has  been  increased  to  40  acres,  but  owing  to  the  very 
mufiual  amount  of  water  the  land  has  been  in  part  flooded  and  the 
plants  have  suflFered  severely  or  have  been  killed  outright  in  places. 
:V  small  lot  of  hand-made  tea  was  prepared  from  the  older  plants  last 
>uminer  and  tested.  It  is  probable  that  the  Texas  teas  will  have  a 
stronger  flavor,  with  perhaps  less  delicacy  than  the  Pinehurst  tea. 
Further  developments  are  awaited  with  interest. 

Laboratory  work. — During  the  past  season  laboratory  studies 
lave  been  continued  along  the  lines  reported  last  year,  namely,  (1) 
he  relation  between  the  price  of  teas  and  their  constituents,  and  (2) 
he  source  of  the  aromatic  qualities  of  tea.      On  the  former  problem 

H.  Doc.  6,  59-2 14 
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results  have  seemed  to  indicate  the  probability  that  neither  caffein  nor 
tannin  content  stands  in  any  direct  relation  to  the  price  of  the  prod- 
uct. In  the  latter  study  it  is  established  that  the  aromatic  properties 
of  tea  are  not  due  to  volatile  oils,  as  generally  believed,  but  to  other 
bodies  the  nature  of  which  is  not  at  this  time  definitely  known. 

Plans  for  future  work. — It  is  very  desirable  that  during  the 
ensuing  fiscal  year  the  work  on  tea  in  the  field,  factory,  and  laboratory 
be  continued  along  the  same  lines  as  the  work  of  the  past  year.  The 
area  at  Pierce,  Tex.,  should  be  extended  until  100  acres  of  tea  have 
been  obtained.  This  will  give  sufficient  area  to  employ  a  factory  of 
moderate  size.  A  continuation  of  the  work  on  the  relation  between 
the  constituents  and  the  value  of  tea,  and  also  concerning  the  sources 
of  the  aromatic  properties  of  tea,  is  important  in  a  commercial  way 
and  should  be  continued.  The  field  problems,  such  as  method  of 
picking,  are  of  very  great  importance  and  will  be  vigorously  pushed. 

PHY8I0AL  LABOBATOBT. 

The  Physical  Laboratory  was  organized  practically  at  the  beginning 
of  the  present  fiscal  year,  with  Dr.  Lyman  J.  Briggs  as  physicist  in 
charge. 

Object  of  the  Laboratory. — The  Laboratory  has  for  its  object  the 
devising  of  methods  for  the  quantitative  measurement  of  the  physi- 
cal and  physiological  factors  which  modify  crop  production,  and  the 
employment  of  such  methods  in  determining  the  relation  of  environ- 
ment to  plant  growth  and  the  effects  produced  by  different  systems  of 
crop  rotation  and  methods  of  cultivation.  Field  work  along  these 
lines  will  be  carried  on  during  the  next  year  in  North  Dakota,  South 
Dakota,  Nebraska,  Kansas,  and  Texas  in  connection  with  the  Great 
Plains  cooperative  cultivation  experiments  conducted  bv  Mr.  E.  C 
Chilcott.  Systematic  records  will  be  kept  of  the  rainfall  and  evapo- 
ration during  the  growing  season,  and  the  factors  modifying  crop 
growth  will  be  carefully  studied. 

Subjects  under  investigation. — An  electrical  method  for  the 
rapid  measurement  of  the  moisture  content  in  grain  is  being  developed 
in  cooperation  with  the  Seed  Laboratory.  Such  a  method,  sufficiently 
rapid  to  determine  the  moisture  content  of  grain  without  delay  in 
transit  will  be  of  great  value  in  connection  with  grain  inspection. 

A  method  for  studying  the  transpiration  of  plants  under  field  con- 
ditions is  being  developed  in  coo])eration  with  Plant  Breeding  Inves- 
tigations for  the  purj)ose  of  selecting  drought -resistant  strains  of 
plants  in  the  field.  Cooperative  work  is  also  under  way  with  the  office 
mentioned  in  breeding  alkali-resistant  plants  and  in  measuring  the 
alkali  resistance  of  various  crops. 

The  influence  of  a  strong  electrostatic  field  on  field  crops  will  be 
investigated  in  cooperation  with  Plant  Life  History  Investigations 
to  determine  whether  plants  can  be  made  to  mature  earlier  by  this 
means  or  be  profitably  modified  in  other  respects.  The  action  of 
weak  electric  currents  in  stimulating  plant  growth  and  the  effect  of 
different  forms  of  radiant  energy  on  plant  development  will  also  be 
studied. 
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TAXONOMIO  INVESTIGATIOKS. 

The  Taxonomic  Investigations  of  the  Bureau  include  the  work  on 
ber  plants  conducted  by  Mr.  Lyster  H.  Dewey,  botanist,  and  also 
le  systematic  botanical  work  and  the  collections  of  economic  plants 
nder  the  immediate  charge  of  Mr.  Frederick  V.  Coville,  botanist, 
lie  work  of  the  past  year  is  summarized  in  the  following : 

FCBEB  PLANT  INVESTIGATIOKS. 

The  investigations  of  the  diflFerent  plant  fibers  have  continued 
long  the  same  general  lines  as  heretofore,  special  attention  being 
pven  to  the  following  subjects: 

Sisal,  fiber. — Sisal  being  the  most  important  in  quantity  as  well  as 
otal  value  of  any  fiber,  aside  from  cotton,  used  in  this  country,  inves- 
igations  have  been  carried  on  with  a  view  to  its  production  in  the 
ropical  possessions  of  the  United  States.  The  industry  is  already 
stablished  in  Hawaii.  Investigations  made  of  the  production  of 
isal  from  the  henequen  plants  in  Yucatan,  whence  comes  more  than 
ine-tenths  of  the  sisal  of  commerce,  show  that  conditions  similar  to 
iose  of  Yucatan  exist  in  limited  areas  of  Porto  Rico.  As  it  seemed 
npracticable  to  secure  stock  for  propagation  from  Yucatan,  an  in- 
estigation  was  made  of  the  sisal  plants  (Agave  rigida  sisland) 
itroduced  from  Yucatan  into  southern  Florida,  and  the  henequen 
lants  {Agave  rigida  elongata)  introduced  from  Yucatan  into  Cuba, 
Qd  also  of  the  cultivation  of  sisal  in  the  Bahamas.  The  sisal  plants 
rowing  without  cultivation  in  Florida  are  of  the  same  type  as  those 
ultivated  in  the  Bahamas  and  Hawaii,  while  the  henequen  cultivated 
nd  also  growing  wild  in  old  hedges  in  Cuba  is  of  the  same  type  as 
be  henequen  cultivated  in  Yucatan.  Several  thousand  bulbils  of  the 
isal  plants  of  Florida,  and  also  a  quantity  of  bulbils  and  rooted 
uckers  of  the  henequen  plants  of  Cuba,  were  secured  through  coopera- 
ion  with  the  Office  of  Seed  and  Plant  Introduction  and  Distribution 
nd  sent  to  the  agricultural  experiment  station  at  Mayaguez,  P.  R., 
rhere  they  are  growing  well. 

During  the  current  year  plans  have  been  made  for  an  investigation 
»f  the  Tamaulipas  henequen  of  eastern  Mexico  and,  if  possible,  of 
ome  of  the  fiber-producing  mescal  plants  of  western  Mexico,  these 
ibers  being  very  similar  to  sisal.  Henequen  plants  will  be  introduced 
nto  Hawaii,  and  through  correspondence  and  publications  informa- 
ion  will  be  furnished  tending  to  promote  the  sisal  industries  in 
lawaii  and  Porto  Rico. 

Abaca,  or  manila  hemp. — Abaca  plants,  producing  the  fiber 
mown  in  commerce  as  "  manila  hemp,"  sent  by  the  Office  of  Seed  and 
Plant  Introduction  and  Distribution  to  the  experiment  stations  in 
rTawaii  and  Porto  Rico  are  makin^:  a  satisfactory  growth.  Their 
'ultivation  on  a  commercial  scale  in  those  islands  is  not  recommended 
mti]  it  has  been  demonstrated  that  the  fiber  can  be  cleaned  satis- 
factorily by  machinery.  Investigations  along  this  line  are  being 
'onducted. 

Hemp. — The  increasing  cultivation  of  hemp  in  Nebraska,  Min- 
lesota,  California,  and  Oregon,  partly  as  a  result  of  the  introduction 
►f  a  successful  hemp  brake,  is  developing  an  increased  demand  for 
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hemp  seed  of  ^ood  quality.  Practically  all  of  the  cultivated  hemp 
seed  used  in  this  country  is  produced  in  a  restricted  locality  on  the 
bottom  lands  along  the  Kentucky  River,  the  supply  being  father  pre- 
carious and  often  insufficient.  IS^umerous  experiments  with  imported 
seed  have  failed  to  give  good  results.  Arrangements  will  be  made 
for  cooperative  experiments  in  the  cultivation  of  hemp  seed  with  a 
view  not  only  to  increase  the  quantity,  but  also  to  improve  the 
quality. 

Flax. — ^The  successful  manufacture  of  binder  twine  from  flax 
straw  of  flax  grown  primarily  for  seed  production,'  developing  a 
profitable  market  for  the  straw  that  has  heretofore  been  of  little  or 
no  value,  or  even  destroyed  by  burning,  is  giving  new  life  to  the  flax 
industry.  Greater  care  is  being  taken  in  the  cultivation  of  the  crop 
in  order  to  produce  a  better  quality  of  straw.  While  binder  twine  is 
the  most  profitable  product  to  be  made  from  this  material  at  the 
present  time,  and  certainly  the  most  useful  for  the  farmers  of  the 
country,  the  attention  given  to  the  flax  straw  hitherto  neglected  in 
growing  flax  in  the  United  States  may  be  regarded  as  a  most  impor- 
tant step  in  advance,  as  it  will  doubtless  lead  to  the  production  of  other 
textile  products  from  the  fiber.  Investigations  of  improved  methods 
of  handling  the  flax  crop  will  be  made  during  the  current  year,  and 
the  fiber  will  be  studied  with  a  view  to  the  determination  of  stand- 
ards for  comparison. 

Ramie. — Ramie  roots  transplanted  in  May,  1905,  in  the  testing 
garden  made  a  good  growth  during  the  season,  yielding  two  succes- 
sive crops  of  stalks  suitable  for  fiber  production,  and  stalks  not  cut 
until  October  produced  a  crop  of  seed.  Numerous  inquiries  regard- 
ing ramie  have  been  answered  during  the  vear.  The  ramie  plant  can 
be  grown  successfully  on  suitable  soils  from  Maryland  to  Georgia 
and  Texas,  and  also  in  California,  but  its  cultivation  on  a  commercial 
scale  is  not  recommended  until  it  has  been  demonstrated  that  the 
fiber  can  be  decorticated  in  a  satisfactory  manner  and  prepared  for 
market  at  a  total  cost  not  exceeding  5  or  6  cents  per  pound,  the  price 
at  which  the  hand-cleaned  ramie  fiber  known  as  "  China  grass  "  mav 
be  laid  down  in  this  country.  Information  is  being  collected  regard- 
ing various  experimental  plantings  of  ramie,  and,  so  far  as  possible, 
investigations  are  being  made  of  ramie  decorticating  machinery. 

Classification  of  cottons. — Mr.  Fred  J.  Tyler,  of  this  office,  has 
continued  his  investigations  on  the  botanical  classification  of  cotton 
plants.     More  than  250  kinds  of  cottons  were  grown  in  1905  at  three 
different  stations  near  Waco  and  Sherman,  Tex.,  besides  many  peren- 
nial  kinds  at  the  Subtropical  liaboratory   at  Miami,  Fla.    These 
";)lants  were  all  carefully  studied  in  the  field  and  very  full  notes  taken 
if  the  characters  of  identification  or  differences.     Photographs,  her- 
)arium  specimens,  and  specimens  of  the  lint  were  also  obtained  for 
uboratorv  study  and  comparison  during  the  winter.     Many  puzzling 
juestions  regarding  the  identity  of  species  have  been  cleared  up  and 
'^nsiderable  progress  has  been  made  on  the  classification  of  cultivated 
irieties.     During  the   present  season   about  250  kinds  of  cottons 

e  being  grown  for  studv  r»n  'he  Arlington  Experimental  Farm  and 
ilso  at  Timmonsviile,  ?.  VIost  or  these  are  of  the  American 

'''r)land  tyr'*  ^^^ir    he  -.pec    >-^  obtained,  wherever  possible,  from  the 
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Fiber  specimens  for  schools. — The  fiber  exhibit  of  the  Bureau  of 
lant  Industry  at  the  Louisiana  Purchase  Exposition  consisted  in 
art  of  commercial  bales  of  the  more  important  textile  plant  fibers, 
rhich  were  obtained  with  a  view  to  their  distribution  afterwards  to 
iucational  institutions.  During  the  past  year  the  bales  have  been 
roken  up  into  small  samples  and  these,  labeled  with  the  origin, 
lethod  of  preparation,  and  uses  of  the  fiber,  have  been  distributed 
1  sets  to  schools  in  all  parts  of  the  United  States. 

SYSTEMATIC  BOTAHY  AHD  ECONOMIC  COLLECTIONS. 

The  work  in  systematic  and  economic  botany  has  continued,  as 
eretofore,  in  charge  of  Mr.  Frederick  V.  Coville,  botanist,  who  re- 
orts  as  follows  upon  the  work  of  the  year: 

Botanical  literature. — During  the  past  year  a  plan  has  been 
•erfected  to  improve  and  enrich  the  botanical  library  facilities  of  the 
fovemment.  The  essential  features  of  the  plan  are  a  joint  catalogue 
f  the  botanical  works  in  the  various  Government  libraries  of  Wash- 
n^on,  D.  C,  a  joint  purchasing  arrangement  between  the  libraries 
hiefly  concerned,  and  a  purchasing  list  of  botanical  works  not  in  any 
<f  the  Washington  libraries,  but  especially  desired  for  reference. 
The  libraries  most  actively  interested  m  this  plan  are  the  Library  of 
Congress  (including  the  Smithsonian  Deposit),  the  library  of  the 
department  of  Apiculture,  and  that  of  the  National  Museum.  The 
)lan  has  proved  highly  satisfactory  not  only  to  the  botanists  who  use 
he  books,  but  to  the  librarians  who  purchase  and  care  for  them.  It 
)revents  unnecessary  duplication,  is  economical,  promotes  a  knowl- 
d^  of  the  books  available,  and  gives  a  clearer  idea  of  the  books  re- 
luired.  There  is  every  probability  that  the  plan  will  be  extended 
o  other  departments  of  literature  represented  in  the  Government 
ibraries. 

Economic  botanical  work. — Steady  progress  has  been  made  dur- 
ng  the  year  in  the  work,  mentioned  in  last  year's  report,  of  collating 
md  editing  Dr.  Edward  Palmer's  notes  on  economic  plants,  made 
luring  his  travels  of  more  than  thirty  years  as  a  botanical  collector, 
hiefly  in  Mexico.  The  work  during  the  past  year  on  a  manual  of 
he  grasses  of  North  America  has  taken  the  form  chiefly  of  a  critical 
tudy  of  some  of  the  difficult  genera,  especially  Panicum  and  Stipa. 
The  preparation  of  a  flora  of  Alaska  has  progressed,  but  with  such 
nterruptions  from  other  work  that  its  completion  has  not  been  pos- 
ible  during  the  year. 

Herbarii  M  OF  cultivated  plants. — The  economic  botanical  col- 
ections  of  the  Bureau  of  Plant  Industry,  while  containing  a  good 
epresentation  of  such  economic  groups  as  weeds,  poisonous  plants, 
nedicinal  plants,  and  fiber  plants,  have  not  contained  an  adequate 
epresentation  of  cultivated  plants  in  general.  During  the  past  year 
.  systematic  plan  has  been  developed  and  put  into  operation  to  sup- 
)ly  this  need.  An  effort  has  been  made  especially  to  secure  ^eci- 
nens  of  cultivated  phmts  under  the  names  by  which  they  are  oflFered 
n  the  trade  by  nurserymen,  seedsmen,  and  florists.  From  the  unsat- 
sfactory  treatment  of  cultivated  plants  with  which  one  in  search 
>t  information  is  usually  confronted  in  the  literature  of  botany,  it 
ppears  either  that  less  attention  has  been  paid  by  botanists  to  culti- 
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vated  than  to  wild  plants  or  that  thegreater  difficulty  in  the  classifi 
cation  of  domesticated  species  has  baffted  botanical  students.  Certaii 
it  is  that  all  the  groups  of  investigators  who  deal  with  cultivated 
plants  need  better  accounts  of  their  classification.  The  collection 
now  in  progress  should  aid  materially  in  the  making  of  such  critical 
studies. 

AGBONOMIO  INVESTIGATIONS. 

The  lines  of  work  of  the  Bureau  of  Plant  Industry  which  deal  with 
broad  agricultural  problems  or  industries  and  consist  mainly  of  fidd 
investigation  have  been  grouped  under  the  general  heading  of  Agro- 
nomic Investigations.  The  results  accomplished  during  the  past 
fiscal  year  in  these  branches  of  the  Bureau's  work  .are  summarized 
in  the  following  paragraphs : 

PABM  MANAGEMEKT  HTVEBTIGATIONS. 

The  farm  management  investigations  of  the  Bureau  have  been 
carried  on,  as  heretofore,  under  the  immediate  direction  of  Prof. 
W.  J.  Spillman,  agriculturist. 

FARM  MANAGEMENT  DISTRICTS. 

In  order  to  ascertain  the  prevailing  tvpes  of  farming  in  different 
sections  of  the  country  and  the  effect  of  these  types  on  soil  fertility 
and  the  prosperity  of  the  farmer,  to  learn  the  crops  best  adapted  to 
different  soils  and  climates,  to  study  the  details  of  farm  methods,  and 
especially  to  determine  the  types  of  farming  and  the  methods  which 
give  best  results  in  each  locality,  a  number  of  farm  management  dis- 
tricts were  established,  as  outlined  in  the  last  report,  and  a  representa- 
tive of  the  Bureau  placed  in  charge  of  the  investigations  in  each  of 
these  districts.  Brief  accounts  of  the  work  of  the  year  in  these  locali- 
ties follow: 

Cotton  belt. — Farm  management  districts  Nos.  1,  2,  3,  and  4  are 
located    in    the   cotton-producing   region.     District   No.    1    consists 
of  the   States   of  North   Carolina,  South   Carolina,   Georgia,  and 
Florida,  Mr.  Harmon  Benton,  assistant  agriculturist,  being  in  diiarge 
of  farm  management  investigations  in  this  district.     District  No.  i2 
consists  of  the  States  of  Alabama,  Mississippi,  and  the  cotton-pro- 
ducing sections  of  Tennessee,  its  work  being  conducted  by  Mr.  M.  A. 
Crosby,  assistant  agriculturist.     District  No.  3  consists  oi  Liouisiana 
Arkansas,  and  two  Congressional  districts  in  northeastern  Texas,  its 
^vork  during  the  past  year  having  been  in  charge  of  Mr.  D.  A.  Brodie 
issistant   agriculturist.      Upon   the   assignment   of   Mr.    Brodie  tc 
executive  duties  in  the  office  of  the  Agriculturist,  Mr.  C.  K.  McClel- 
and,  of  this  office,  was  placed  in  charge  of  the  work  in  this  district 
"^^strict  No.  4  includes  all  those  parts  of  the  State  of  Texas  not  in- 

uded  in  No.  3,  and  is  in  charge  of  Mr.  C.  W.  Warburton,  assistant 

j^riculturist. 

Vgricultural  conditions  and  problems  are  similar  in  all  these  dis- 
iicts,  ^l^e  principal  differences  being  as  follows:  (1)  The  cotton  bol 
veevi"  r  oresent  in  most  p9  '^'^  of  Texas  and  a  part  of  Louisiaiia  anc 
.KooTi^  >i<5  ea«^  ^^T'rl :  (2^  ■  he  western  part  of  the  cotton-growinf 
onr    1.      ..vf  w  ..     nUT^ated  so  long,  and  is  oonsequentl] 


....  t.ti. 
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nore  productive;  and  (3)  live-stock  farming  is  better  developed  in 
«restern  and  northern  Texas  than  in  other  parts  of  the  cotton  belt. 
The  single-crop  cotton-growing  system  is  the  prevailing  type  of  farm- 
ing. In  certain  restricted  areas  rice  culture  prevails  to  the  exclusion 
)f  other  crops,  while  in  parts  of  Louisiana  and  Texas  sugar  cane 
nonopolizes  the  attention  of  the  farmer. 

The  presence  of  the  boll  weevil  in  some  sections  and  the  practical 
certainty  that  it  will  in  the  near  future  spread  over  the  entire  cotton 
»untry  have  rendered  imperative  the  necessity  for  a  change  in  the 
)ystem  of  cotton  farming.  During  the  past  year  the  eflForts  of  this 
)flSce  have  been  directed  almost  wholly  toward  the  greater  diversifica- 
ion  of  crops  in  the  South.  Careful  study  has  been  given  to  the 
'esults  of  the  work  of  the  State  experiment  stations  and  to  the  experi- 
ence of  progressive  farmers  who  have  been  trying  to  break  away  irom 
he  old  system.  Many  successful  farms  have  been  found  on  which 
*rops  other  than  cotton  are  important  sources  of  income.  Particular 
^flFort  has  been  made  to  encourage  truck  farming  and  fruit  growing, 
ind  also  various  forms  of  live-stock  farming.  Working  plans  have 
3een  drawn  for  numerous  farms  representing  all  these  types  of  diver- 
sified farming  and  many  new  crops  have  been  planted  on  cotton  farms 
in  all  parts  of  the  South  as  the  result  of  these  efforts.  In  several 
localities  alfalfa  culture  has  been  greatly  extended;  the  area  of  cow- 
peas  has  increased  in  all  the  States,  and  the  grasses  which  thrive 
best  have  received  more  attention.  Truck  growing  has  increased  to 
a* very  great  extent. 

New^  York  and  New  England. — Farm  management  district  No.  5 
includes  New  York  and  the  New  England  States,  being  in  charge  of 
Mr.  L.  G.  Dodge,  of  this  office.  The  most  striking  feature  of  New 
England  agriculture  consists  in  the  large  proportion  of  land  devoted 
to  grass.  Much  of  this  land  remains  in  meadow  or  pasture  indefi- 
nitely, with  little  or  no  care.  As  a  result  yields  are  low  and  weeds 
are  troublesome.  The  weeds  which  are  most  persistent  and  injurious 
are  witch-grass  {Agropyron  repens),,  oxeye  daisy  {Chrysanthemum 
leucanthemum) ^  orange  hawkweed  {Hieradum  aurantiacum)^  and  a 
species  of  Ranunculus  or  buttercup  {Ranunculus  acris).  Observa- 
tions made  on  the  best  farms  in  this  section  show  that  these  w^eeds  are 
not  troublesome  on  farms  that  are  properly  managed.  Where  the 
rotation  is  such  that  grass  lands  are  broken  up  and  devoted  to  tilled 
crops  every  two  or  three  years,  and  proper  use  is  made  of  manure  and 
fertilizers,  weeds  are  easily  controlled  and  the  yields  of  all  crops  are 
satisfactory.  Several  farms  have  been  found  on  which  the  hay  crop 
produces  three  or  four  tons  per  acre,  practically  free  from  weed?, 
while  on  old  grass  lands  the  yield  is  usually  about  one  ton  per  acre 
and  consists  largely  of  weeds. 

A  farm  in  Delaware  County,  N.  Y.,  has  been  studied  which  shows 
that  permanent  grass  lands,  properly  managed,  can  be  kept  fairly 
productive.  This  farm  consists  of  100  acres  of  permanent  pasture 
and  100  acres  of  nearly  permanent  meadow.  Each  year  about  15 
acres  of  the  poorest  meadow  is  broken  up,  seeded  to  peas  and  oats  for 
hay,  and  then  seeded  down  again  with  grasses  and  clovers.  On  this 
farm  are  kept  90  dairy  cows,  5  horses,  and  about  40  head  of  young 
stock.  All  the  manure  is  carefully  saved  and  spread  on  the  grass 
land.     In  the  spring  the  meadows  are  harrowed  and  about  1  pound  of 
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clover  seed  per  acre  is  sown.  The  farm  is  profitable  and  the  average 
yield  of  hay  is  2  tons  per  acre.  During  the  present  season  5  acres  of 
meadow  on  this  farm  produced  15  tons  of  hay. 

Pacific  Northwest. — Farm  management  district  No,  6,  in  charge 
of  Mr.  Byron  Hunter,  assistant  agriculturist,  consists  of  the  States 
of  Oregon,  Washington,  and  Idaho.  Many  important  problems  are 
presented  in  this  comparatively  new  country,  chief  among  which  are 
those  relating  to  suitable  types  of  farming  to  conserve  soil  fertihty, 
and  to  crops  adapted  to  local  conditions  of  soil  and  climate. 

The  Willamette  Valley,  in  western  Oregon,  represents  the  olde^ 
farming  section  in  the  district.  The  early  type  of  farming  was  a 
single-crop  system  of  wheat  growing.  Originally  the  soil  was  very 
productive,  but  in  about  sixty  years  its  fertility  had  been  reduceii 
until  wheat  was  no  longer  profitable.  During  the  past  decade  im- 
portant changes  in  the  system  of  farming  have  occurred.  Truck  and 
fruit  growing  have  developed  into  important  features  of  farming, 
and  many  farms  formerly  devoted  to  wheat  have  been  converted  into 
dairy  farms,  wMtli  highly  satisfactory  results  both  as  to  the  produc- 
tivity of  the  soil  and  the  income  of  the  farmer. 

The  general  type  of  rotation  in  use  on  succes&ful  stock  farms  in 
the  Willamette  Valley  diflFers  from  the  type  found  on  stock  farms  in 
the  Eastern  States  in  two  important  particulars — (1)  a  small  grain 
crop  intervenes  between  sod  and  a  cultivated  crop,  and  (2)  fall-sown 
grain  precedes  spring-sown  grain  after  the  cultivated  crop.  The 
common  rotation  in  the  East,  which  often  takes  the  form  com,  oats, 
wheat,  grass  and  clover,  thus,  in  w^estern  Oregon,  takes  the  form 
oats  or  barley;  corn,  or  potatoes,  or  roots;  fall-sown  wheat  or  rye; 
spring-sown  oats ;  grass  and  clover. 

In  western  Washington  fruit  and  truck  crops  are  more  than  usually 
important.  Dairying  and  poultry  raising  are  also  prominent.  The 
general  prevalence  of  these  tj^pes  of  fanning  and  the  excellent  mar- 
kets have  resulted  in  a  phenomenal  increase  in  the  value  of  farm 
lands.  The  best  lands,  whore  well  situated  with  reference  to  markets, 
sell  readily  for  from  $200  to  $800  per  acre,  thus  illustrating  the  effect 
of  jrood  methods  combined  with  excellent  markets. 

During  the  past  year  Mr.  Hunter  has  prepared  a  bulletin  on  "  Farm 
Practice  with  Forage  Crops  in  AVestern  Oregon  and  Western  Wash- 
ington," which  has  been  issued  as  Bulletin  No.  94  of  the  Bureau  of 
Plant  Industry.  East  of  the  Cascade  Mountains  in  this  district 
there  are  two  distinct  agricultural  sections.  One  of  these  consists 
of  the  section  in  which  irrigation  is  practiced,  the  other  of  upland 
prairies  having  sufficnont  rainfall  for  crop  production  without  irri^- 
tion.  On  the  irrigated  lands  fruit,  truck  crops,  and  alfalfa  are  me 
principal  crops.  The  most  serious  problem  is  the  proper  utilization 
3f  the  alfalfa  crop.  As  alfalfa  hay  is  not  generally  appreciated  bv 
-^ity  horse  feeders,  largely  because  they  do  not  understana  how  to  feecl 
i\  the  price  of  hay  is  usually  low.  Dairying  and  other  types  of  stock 
■  '^rming  are  not  as  general  in  the  alfalfa  section  as  mimt  be  desired. 
in  attempt  is  being  made  to  encourage  live-stock  farming,  especially 
Jairying,  on  t^^ese  alfalfa  l«>nds,  with  a  view  to  providing  a  profitable 
'itlet  fo'   ^^     '^^  -vliiir        Vir  ^arrie  time  the  lertility  of  the  land  is 
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New  districts. — Along  the  western  edge  of  the  com  belt  satisfac- 
ory  types  of  farming  have  not  as  yet  become  general.  There  is  too 
auch  exclusive  grain  growing  and  not  enough  production  of  forage, 
specially  of  leguminous  crops  or  of  live-stock  products.  The  pre- 
ailing  system  is  beginning  to  produce  very  apparent  effects  on  the 

oductivity  of  the  soil  and  the  Department  of  Agriculture  is  receiv- 
ng  many  urgent  calls  for  assistance  from  that  section.  Accordingly, 
At.  J.  A.  Warren,  of  this  office,  has  been  assi^ed  to  study  conditions 
n  what  is  to  be  known  as  farm  management  district  No.  7,  consisting 
»f  the  States  of  Kansas,  Nebraska,  Missouri,  and  Iowa,  with  a  view 
o  ascertaining  the  best  cropping  svstems  and  types  of  farming  for 
hat  section.  Owing  to  a  recent  mnux  of  immigration  into  the  drier 
portions  of  Nebraska,  and  the  consequent  demand  for  information 
»nceming  crops  and  methods  of  tillage  adapted  to  this  section,  Mr. 
iVarren  is  devoting  his  time  at  present  to  a  study  of  these  newly 
settled  areas. 

The  completion  of  certain  lines  of  work  and  the  transfer  of  others 
o  other  offices  in  the  Bureau  of  Plant  Industry  have  made  it  possible 
:o  secure  funds  for  extending  the  farm  management  work  into  sec- 
ions  hitherto  neglected.  During  the  current  year  farm  management 
nvestigations  will  be  instituted  in  two  new  districts,  Nos.  8  and  9. 
The  former  will  include  the  States  of  Virginia,  Maryland,  and  Dela- 
wrare;  while  No.  9  will  consist  of  Kentucky,  West  Virginia,  and 
hose  parts  of  Tennessee  outside  of  the  cotton-growing  region.  The 
nvestigations  to  be  undertaken  in  these  States  will  relate  to  the 
ypes  of  farming  prevailing  and  those  producing  the  best  results, 
;rops  adapted  to  different  localities,  and  tne  details  of  farm  practice, 
Darticularly  on  the  most  successful  farms. 

FARM  PROBLEMS  UNDER  INVESTIGATION. 

In  connection  with  its  work  in  the  various  districts  outlined  in  the 
Foregoing,  the  Office  of  Farm  Management  Investi^tions  has  devoted 
considerable  attention  during  the  year  to  the  working  out  of  various 
'pecial  problems  connected  with  farm  practice  in  dinerent  localities. 
The  principal  investigations  in  this  line  during  the  year  are  described 
n  the  following  paragraphs: 

DrvERSiFiCATioN  OF  CROPS  ON  RICE  LANDS. — Although  the  reduction 
n  the  acreage  of  rice  during  the  past  two  seasons  has  resulted  in  a 
narked  advance  in  the  price  of  this  cereal,  thus  rendering  its  cultiva- 
ion  again  profitable,  the  fact  that  the  known  area  of  good  rice  land 
n  this  country  is  far  in  excess  of  the  possibilities  of  the  rice  market 
nakes  a  knowledge  of  other  systems  or  farming  on  rice  lands  highly 
important.  Experiments  to  determine  the  adaptability  of  these 
ands  to  crops  other  than  rice  have  continued  during  the  past  year. 
The  results  indicate  that  proper  drainage  is  the  most  important 
problem  connected  with  the  diversification  of  crops  on  rice  lands,  at 
east  along  the  Atlantic  seaboard.  AMiere  the  land  can  be  sufficiently 
trained  the  list  of  crops  that  may  be  successfullv  grown  is  large  and 
ncludes  some  of  the  most  important  crops.  Alfalfa  does  well  on 
hese  lands  where  they  are  sufficiently  dry.  Cotton  has  been  grown 
luccessfully  and  onions  seem  to  do  especially  well.  Cowpeas,  oats, 
eosinte,  and  a  number  of  other  forage  crops  can  also  De  grown. 
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Should  conditions  in  the  future  require  it  there  is  little  doubt  that 
successful  farming  can  be  conducted  on  these  peculiar  soils  inde- 
pendently of  rice  culture. 

Cost  and  methods  of  storing  silage. — During  the  past  year  Mr. 
Lyman  Carrier,  of  this  office,  has  studied  the  details  of  the  storing  of 
silage  in  the  case  of  21  silos.  A  careful  record  was  made  of  the  cost 
of  each  phase  of  the  operation,  the  methods  employed,  the  number  of 
workmen,  and  the  part  performed  by  each.  The  cost  per  ton  of  har- 
vesting, hauling,  cutting,  and  storing  silage  varied  irom  49J  to  80 
cents.  This  variation  seems  to  depend  more  on  the  ability  of  the 
manager  in  charge  than  on  any  other  factor.  The  proper  division  of 
labor  is  important.  The  best  results  were  secured  by  those  who  were 
able  to  keep  all  the  workmen  busy  and  the  machinery  in  order.  The 
size  of  the  load  drawn  from  the  field  was  one  of  the  most  important 
single  factors,  the  larger  the  load  the  less  being  the  expense.  These 
studies  will  be  repeated  in  other  sections  of  the  country  this  season. 

Soiling  systems. — Mr.  Carrier  is  also  studying  the  practice  of 
farmei-s  in  using  the  soiling  system  for  summer  feeding.  The  crops 
used,  the  areas  sown,  the  dates  when  each  crop  is  available,  the  best 
stage  of  each  for  soiling  purposes,  the  relative  value  of  different 
crops  for  use  as  green  feed,  and  the  details  of  methods  of  harvesting 
and  feeding  are  being  studied.  It  is  found  that  soiling  practice 
differs  materially  from  the  systems  generally  recommended.  As 
many  farms,  especially  those  devoted  to  dairying,  use  this  system  of 
feeding,  it  will  undoubtedly  be  possible  to  secure  valuable  informa- 
tion from  this  studv. 

Forage  crops  for  hogs. — During  the  latter  part  of  the  last  fiscal 
vear  Mr.  C.  E.  Quinn,  of  this  office,  began  the  study  of  farm  practice 
m  the  use  of  forage  crops  in  growing  swine.  His  study  has  thus  far 
been  confined  to  Oklahoma  and  Kansas,  where  this  system  of  hog 
farming  is  largely  in  vogue.  Important  results  have  already  been 
secured.  The  most  valuable  forage  for  this  purpose  is  alfalfa,  with 
wheat  for  winter  pasture.  From  central  Kansas  southward,  wheat 
furnishes  pasture  throughout  the  winter  and  pasture  is  available  every 
month  in  the  year.  For  dry,  hot  periods  in  summer,  when  alfalfa 
grows  very  slowly,  small  areas  of  sorghum  are  generally  sown.  Grood 
upland  alfalfa  carries  10  head  of  hogs  per  acre  during  summer.  The 
area  of  wheat  is  usually  sufficient  to  supply  abundant  pasture  during 
winter.  Alfalfa  on  good  alluvial  soil  will  carry  15  head  of  hogs  per 
acre.  These  hogs  are  fed  more  or  less  corn  at  all  times,  and  for  a 
short  period  at  the  last  a  full  ration  of  com  is  given.  With  this 
system  of  pasturing,  10  bushels  of  corn  produces  a  200-pound  hog  at 
the  age  of  8  months.  Farmers  who  follow  this  method  of  hog  raising 
ire  exceedingly  prosperous.  The  effect  of  the  system  on  the  price  of 
and  has  been  marked,  good  alfalfa  land  selling  at  from  $50  to  $100 
)er  •''^^•'^  according  to  location.  The  system  maintains  the  produc- 
'^  *T  -,       •  the  land. 

^^•.r-Mis  OF  MAINTAINING  SOIL  FERTILITY. — During  the  past  veaT 
I  Viici-*^^  of  this  office,  devoted  his  time  to  a  study  of  ninn 

t.  -  *     -.ation  to  the  maintenance  of  soil  fertility.    On  the 

infimo. ,      ,.  . ,        tfr.  WilsoT>  Mr  ^  G.  Allisou  was  placed  in  charge 

T-'^fVr'^'lv      w    „x  successful  farms  in  hftnd^^"g 
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nd  using  barnyard  manure  and  the  resulting  effect  on  soil  and  crops 

re  being  studied.    While  this  work  is  only  fairly  begun,  it  would 

jm  that  best  results  are  secured  by  those  farmers  who  apply  manure 

0  the  land  as  fast  as  it  is  made.  This  is  probably  largely  due  to 
he  fact  that  this  system  of  handling  manures  renders  it  compara- 
ively  easy  to  save  the  liquid  manure,  which  is  known  to  contain 

out  five-eighths  of  the  total  plant  food  of  the  excreta  of  farm 

dmals. 

The  use  of  green  manures  is  also  being  studied.  Particular  atten- 
ion  is  given  to  the  value  of  different  crops  for  green  manures,  their 
>laces  in  the  cropping  system,  and  their  effect  on  the  soil  and  on 
iucceeding  crops.  Attention  is  also  given  to  the  methods  in  use  for 
preparing  and  using  composts.  Farm  practice  in  the  use  of  commer- 
cial fertilizer  is  an  important  feature  in  the  investigations  along  this 
ine.  It  is  probable  that  a  study  of  farm  practice  and  its  results  in 
he  use  of  commercial  fertilizers  will  throw  much  light  on  this  vexed 
question. 

Relation  of  types  of  farming  to  soil  fertility. — Several  mem- 
bers of  the  staff  of  this  office  are  pursuing  investigations  in  the 
relation  of  types  of  farming  to  soil  fertility.  The  fact  that  a  given 
jystem,  followed  for  many  years,  produces  larger  crops  than  it  did 
formerly  is  conclusive  evidence  that  it  improves  the  productivity  of 
:he  soil.  Likewise,  a  system  that  produces  smaller  crops  after  a  series 
3f  years  impoverishes  the  land.  Studies  of  systems  of  farm  manage- 
ment during  the  3  ear  indicate  that  any  system  which  does  not  provide 
for  maintaining  an  abundant  supply  of  humus  in  the  soil  is  unsatis- 
factory. In  some  instances  systems  have  been  found  that  have 
improved  the  productivity  of  the  soil  with  what  would  ordinarily  be 
x)nsidered  inadequate  provision  for  humus  making.  In  at  least  one 
important  instance  a  crop  of  clover  every  third  year,  combined  with 
the  stubble  of  an  oat  crop  and  the  vines  from  a  crop  of  potatoes, 
[lad  even  increased  productiveness.  In  this  case  large  amounts  01 
[commercial  fertilizers  were  used  on  the  potatoes,  but  the  influence  of 
these  fertilizers  has  not  been  determined.  There  is  an  undoubted 
relation  between  soil  types  and  systems  of  farming  required  to  keep 
the  land  productive.  This  relation  will  be  studied  during  the  ensu- 
ing year. 

In  cooperation  with  the  Kentucky  Agricultural  Experiment  Sta- 
tion a  plat  demonstration  has  been  arranged  to  show  the  relation  of 
legumes  and  the  production  and  consumption  of  forage  crops  to  the 
maintenance  of  productivity.     It  is  intended  to  extend  this  work  over 

1  considerable  period.  These  investigations  will  show  the  propor- 
ion  of  the  crops  that  must  be  consumed  on  the  farm  to  keep  tne  land 
fertile  for  the  particular  soil  type  on  which  they  are  conducted. 

Farm  practice  in  i*otato  culture. — As  potatoes  are  one  of  the 
most  important  crops  in  the  New  England  States,  Mr.  L.  G.  Dodge, 
n  connection  with  more  general  studies  in  that  section,  is  devoting 
^articular  attention  to  farm  practice  in  the  production  of  this  crop. 
During  the  season  the  investigation  will  be  extended  into  other 
c)otato-growing  sections.  The  general  results  of  potato  culture  in 
•Vroostook  County,  Me.,  have  been  very  satisfactory.  The  crop  there 
is  grown  in  rotation  with  oats  and  clover,  and  about  1,500  pounds 
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of  fertilizer  per  acre  are  applied  to  the  potatoes.  This  fertilizer  con- 
tains about  3  per  cent  nitrogen,  7  per  cent  phosphoric  acid,  and  8  to 
10  per  cent  potash.  Under  this  system  land  has  acquired  a  markrt 
value  of  about  $125  per  acre. 

In  the  vicinity  of  Freehold,  N.  J.,  a  unique  system  is  in  vogue.  In 
the  autumn  crimson  clover  is  sown  on  potato  land.  This  is  plowed 
under  in  the  spring  for  another  crop  of  potatoes.  Such  a  practice 
has  been  followed  on  some  farms  for  the  past  ten  years.  Conmiercial 
fertilizers  in  large  quantities  are  used.  This  system  has  been  highly 
profitable,  yields  being  generally  from  300  to  600  bushels  per  acre, 
with  occasional  yields  as  high  as  800  bushels.  Whether  such  a  system 
can  be  continued  indefinitely  remains  to  be  determined,  and  this 
locality  will  be  kept  under  observation  for  this  purpose. 

Extermination  of  Johnson  grass. — ^The  agriculturist  in  charge 
has  previously  worked  out  methods  of  eradicating  Johnson  grass 
under  certain  conditions,  and  Mr.  J.  S.  Gates,  of  this  office,  is  now 
charged  wdth  a  further  study  of  the  subject.  During  the  present 
season  he  has  determined  that  in  old  meadows  and  pastures  the  root- 
stocks  of  this  pest  develop  only  near  the  surface,  and  the  jgrass  may 
easily  be  eradicated  by  the  methods  previously  workea  out.  In 
cultivated  fields,  however,  the  rootstocks  penetrate  much  more  deeply 
and  other  methods  are  necessary.  On  cultivated  lands  it  has  been 
found  that  Johnson  grass  rootstocks  cut  off  at  a  depth  of  18  inches 
have  sprouted  up  again.  Various  methods  of  tillage  as  a  means  of 
killing  the  grass  on  cultivated  land  are  being  testea,  as  are  also  the 
various  proprietary  compounds  sold  as  means  of  destroying  Johnson 
grass.  As  yet  all  compounds  tested  have  proved  to  be  either  wholly 
ineffective  or  entirely  too  expensive  to  justify  their  use.  In  one  case 
an  agent  in  making  a  demonstration  which  resulted  in  a  large  sale 
of  his  compound  used  the  material  at  a  rate  that  would  cost  $500  per 
acre,  and  was  greatly  astonished  when  his  attention  was  called  to 
this  fact. 

Winter  cove^  crops  for  the  South. — Several  members  of    the 
office  staff,  including  Mr.  C.  R.  Ball,  now  of  Grain  Investigations, 
Mr.  M.  A.  Crosby,  and  Mr.  Harmon  Benton,  have  given  attention  to 
winter  cover  crops  for  the  South  during  the  past  lew  years.    These 
studies  have  shown  the  great  importance  of  the  vetches  in  this  connec- 
tion.   The  great  desideratum  at  present  is  a  vetch  that  produces  an 
abundance  of  seed  that  may  easily  be  saved,  and  that  will  mature  for 
hay  or  soiling  in  time  to  be  out  of  the  way  for  such  crops  as  com  or 
cotton.     Hairy  vetch  matures  entirel^y  too  late  for  this  purpose.    The 
common  vetch   (Vicia  sativa)   is  slightly  earlier  than  hairy  vetch, 
but  not  sufficiently  early  to  meet  the  requirements.    A  small  vetch 
^ Vicia  angvstifoUa)  has  been  found  in  the  hay  fields  of  portions  of 
jfeorgia  and  South  Carolina  that  gives  promise  of  some  value,  though 
'ts  seed  is  not  at  present  generally  available.     But  clover  has  consider- 
ible  value  as  a  winter  cover  crop  in  the  South  and  is  frequently  so 
ised.    A  more  extended  use  of  it  is  being  encouraged.    The  common 
'^^eals  are  used  occasionally  as  cover  crops,  for  which  purpose  they 

^      x-'vi:-   '^\tions. — During  the  past  year  considerable  attention 
..   \aai    yh  „     o  mAfhr^R  of  '^nrin^  and  handling  hay.    In  sections 
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rhere  hay  is  low-priced  only  the  least  expensive  methods  can  be  fol- 
kI  and  a  poor  quality  of  hay  results.     Where  better  prices  prevail 
er  methods  are  pursued  and  a  better  quality  of  hay  is  produced. 
I  use  of  hay  cocks  in  curing  hay  in  sections  where  unfavorable 
V  r  occurs  during  the  haying  season  is  receiving  attention.    The 

eiauon  between  weight  and  volume  of  cured  hay,  the  loss  of  weight 
Q  curing  and  in  stored  hay,  the  relation  of  methods  of  curing  to  feed- 
value,  artificial  methods  of  curing  hay,  and  other  related  questions 
^  being  studied.    These  investigations  are  conducted  by  Mr.  H.  B. 
Olure. 

Coarse  legumes. — Mr.  M.  A.  Crosby,  assistant  agriculturist,  has 
continued  the  study  of  farm  practice  with  cowpeas,  soy  beans,  peas, 

id  vetches  during  the  past  year.  Considerable  information  has 
)een  obtained  concerning  the  adaptability  of  various  varieties  of 
hese  crops  to  different  soil  and  climatic  conditions,  their  places  in 
Topping  systems,  and  their  value  as  hay,  pasture,  soiling,  and  cover 
rrops.  Mr.  C.  R.  Ball,  agronomist,  formerly  of  this  office,  has  com- 
pleted his  study  of  varieties  of  soy  beans  and  cowpeas,  and  the 
-esults  will  soon  be  ready  for  submittal  with  a  view  to  publication, 
rhe  varieties  of  sov  beans  have  been  reduced  to  seventeen  well- 
iefined  types,  each  of  which  has  been  assigned  a  name.  The  char- 
icteristics  of  each  type  have  been  accurately  determined,  and  it  is 
relieved  that  the  confusion  heretofore  existing  among  seedsmen  and 
farmers  concerning  the  varieties  of  this  valuable  crop  may  be  obvi- 
ited  by  the  publication  of  the  results  of  this  study. 

Gulf  cx)A8t  crops. — During  the  year  the  work  with  crops  specially 
adapted  to  the  Gulf  coast  region  has  been  continued  by  Prof.  S.  M. 
Tracy,  special  agent.  Important  results  have  been  obtained  and  are 
low  ready  to  be  submitted  with  a  view  to  their  publication  in  a 
l)ulletin  under  the  title  of  "  Forage  Plants  of  the  Gulf  Coast." 
Many  plants  of  Guinea  grass  are  now  on  hand  from  seed  grown  last 
rear.  An  abundant  supply  of  cuttings  of  Para  grass  has  been  pro- 
iuced.  Both  of  these  grasses  have  shown  special  value  for  the 
region  near  the  Gulf  of  Mexico,  and  a  distribution  of  them  will  be 
made  next  season. 

There  are  now  on  hand  several  promising  annual  varieties  of  cas- 
sava, produced  from  seed  grown  in  this  country.  Some  seedling 
plants  last  year  produced  from  12  to  14  pounds  of  roots  and  abun- 
dant seed.  An  attempt  is  now  being  made  to  secure  valuable  strains 
that  produce  varietal  characters  true  to  seed.  That  this  can  be 
lone  there  is  little  room  for  doubt,  in  view  of  recent  knowledge 
gained  of  the  behavior  of  seedlings.  If  the  effort  is  successful  the 
two  principal  difficulties  in  the  cultivation  of  cassava  will  be  over- 
?ome,  namely,  the  keeping  of  seed  canes  over  winter  and  securing  a 
:)erfect  stand  in  the  field.  Studies  of  Hawaiian  redtop  {Tricholaena 
>'osea)  in  Florida  show  this  grass  to  be  a  valuable  addition  to  the 
forage  resources  of  Florida  and  perhaps  other  Southern  States. 
This  plant  will  receive  special  attention  this  season. 

Forage  for  beef  cattle. — Experiments  to  determine  the  relative 
ralue  of  different  kinds  of  forage  in  the  production  of  beef  have 
continued  in  cooperation  with  the  Missouri  Agricultural  Experiment 
Station.     The  results  show  conclusively  that  legumes,  such  as  cow- 
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peas,  clover,  and  alfalfa,  are  much  superior  to  timothy  hay  and  com 
stover  as  winter  feed  lor  this  class  of  stock.  Inciaentally  it  has 
been  shown  that  the  condition  of  the  steer  at  the  beginning  of  a  feed- 
ing period  is  more  important  than  his  age.  For  instance,  a  thin 
3-year-old  of  good  constitution  and  breeding  will  produce  gain  more 
cheaply  than  a  full-fleshed  yearling. 

Mr.  J.  S.  Cotton,  in  connection  with  his  study  of  range  improve- 
ment, has  undertaken  a  study  of  farm  practice  m  the  production  of 
forage  for  beef  cattle.  This  study  is  not  yet  sufficiently  advanced  to 
furnish  valuable  results.  Mr.  Cotton  is  also  studying  farm  practice  in 
the  production  of  feed  for  sheep.  This  study  began  the  past  year  and 
it  is  hoped  may  result  in  much  additional  knowledge  concerning  a 
type  of  farming  which  is  again  assuming  importance  in  this  country. 

Agricultural  sur\^ys. — During  the  present  season  a  number  of 
reconnoissances  are  being  made  in  sections  about  which  insufficient 
information  is  possessed  to  answer  the  numerous  questions  that  come 
from  recent  settlers.  In  Colorado  Mr.  E.  J.  Iddings,  of  the  Colorado 
Agricultural  College,  is  making,  in  cooperation  with  this  office,  a 
study  of  types  of  farming  that  prevail  in  the  various  agricultural 
sections  of  that  State,  the  crops  best  adapted  to  different  localities, 
the  dates  of  planting  and  harvesting  crops,  and  the  details  of  farm 
methods  in  the  management  of  various  crops.  This  work  will  con- 
tinue only  during  the  summer  months. 

In  New  Mexico  thousands  of  immigrants  are  taking  up  new  lands, 
many  of  them  in  sections  where  water  is  not  available  for  irriga- 
tion. The  demand  for  information  concerning  crops  adapted  to 
local  conditions  and  types  of  farming  most  likely  to  prove  successful 
is  urgent.  A  similar  survey  is  in  progress  in  that  Territory,  and  is 
conducted  by  Mr.  E.  Ileringa.  The  northeastern  section  of  Missouri 
consists,  for  the  most  part,  of  level  prairie  lands  that  have  been  de- 
voted mainly  to  ^rain  meowing  during  the  half  century  since  they 
were  brought  imder  cultivation.  This  system  of  farming  has  re- 
sulted in  a  decrease  in  the  productivity  of  the  soil,  and  many  pro- 
gressive farmers  in  the  region  have  adopted  improved  methods  of 
farming.  Mr.  D.  H.  Doane  is  studying  these  conditions.  In  What- 
com County,  Wash.,  which  is  the  northwestern  county  of  the  United 
States,  the  soils  are  of  glacial  origin  and  exceedingly  variable  in 
character,  and  consequently,  in  their  adaptability  to  crops,  and  the 
methods  of  tillage  and  manuring  required  for  successful  farming 
they  are  also  very  variable.  Much  new  land  is  being  brought  under 
cultivation,  and  the  demand  for  information  concerning  farming  in 
that  section  is  urgent.  Arrangements  have  been  made  to  institute  an 
agricultural  survey  of  this  county. 

RANGE   AND   CACTUS   INVESTIGATIONS. 

Investigations  dealing  with  the  care  and  management  of  native 
pastures  and  with  the  use  of  the  cactus  as  a  forage  plant  have  been 
conducted  along  the  same  lines  as  last  year  by  Mr.  David  Griffiths, 
who  is  assisted  in  the  range  work  by  Mr.  J.  S.  Cotton.  Following  is 
a  brief  outline  of  the  work  of  the  year: 

Range  in^t:stigations  in  Arizona. — The  work  conducted  in  Ari- 
zona, in  cooperation  with  the  Territorial  University,  has  progressed 
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enough  to  prove  that  worn-out  range  lands  in  this  Territory  will 
radually  recuperate  when  properly  handled.    The  50  square  miles 

territory  which  were  fenced  in  about  three  years  ago  are  in  very 
ked  contrast  with  the  open  range  on  the  outside.  The  fence  line, 
or  the  greater  part,  can  be  traced  from  the  mountain  tops  5  miles 
way,  so  striking  is  the  contrast  between  the  growth  inside  and  out- 
ide  the  inclosure.  The  conditions  here  are  most  trying,  and  if  gains 
an  be  secured  which  are  at  all  promising  where  the  rainfall  is  so 
I'    it  and  the  evaporation  so  intense,  what  may  be  expected  in  more 

orable  situations?  The  more  valuable  perennial  grasses  are, 
nder  protection,  gradually  asserting  themselves,  until  there  are 
idications  that  they  will  gain  their  former  prominence  and  suprem- 
cy  over  the  more  weedy  and  less  valuable  species.  Annual  grasses 
f  little  real  value  have  increased  very  perceptibly  under  the  influence 
f  heavy  stocking,  but  these  experiments  have  already  proved  that  the 
lore  valuable  perennial  or  "  root "  grasses,  as  thejr  are  commonly 

led,  will  again  assert  themselves  if  allowed  a  period  of  rest,  and 
^iil  doubtless  maintain  supremacy  over  the  weedy  annuals  if  the 
mds  are  not  overcrowded  with  stock. 

Range  management  in  Washington  and  California. — In  the 
•tates  of  Washington  and  California  work  has  been  continued  in  a 
tudy  of  range  management,  and  advice  has  been  given  to  ranchers 
nd  others  in  handling  their  pasture  lands.  The  small  moist  meadows 
cattered  throughout  the  Sierra  Nevada  Mountains  furnish  a  large 
art  of  the  feed  after  midsummer.  These  have  been  greatly  depleted 
y  overstocking.    The  seeding  of  these  scattered  areas,  which  ought 

0  be  very  productive,  has  been  attempted  with  fairly  successful 
esults  in  both  California  and  Washington.  Upon  such  steep  grades 
s  exist  here  and  with  such  torrents  of  water  as  flow  over  the  mead- 
ows periodically  it  is  hazardous  in  many  cases  to  loosen  up  the  soil 
>y  any  means  of  cultivation.  It  is  necessary  to  reseed  with  some 
)lant  which  is  aggressive  enough  to  compete  with  native,  less  valuable 
edges  and  with  weeds  without  disturbing  the  surface  soil.  Timothy 
ippears  to  meet  the  requirements  better  than  anything  else.  Orchard 
^ass  is  also  a  very  valuable  species  and  thrives  under  cultivation  in 
Irier  situations.  Alsike  clover,  awnless  brome  grass,  and  one  of  the 
lative  bromes  are  also  of  some  value. 

Cactus  investigations. — During  the  year  two  cactus-feeding  ex- 
periments have  been  finished.  The  feeding  of  singed  prickly  pear  to 
lairy  cows  upon  the  Sinclair  ranch  at  San  Antonio,  Tex.,  proves  that 
rood  results  can  be  obtained  with  prickly  pear  as  the  only  roughage, 
iiice  bran,  cotton-seed  meal,  and  pricklv  pear,  at  a  cost  of  13  cents  per 
lay,  produced  from  1^  to  H  pounds  oi  butter.    There  appeared  to  be 

1  little  better  result  obtained  with  prickly  pear  than  with  sorghum 
lay  as  a  roughage. 

A  carload  of  steers  was  fed  upon  a  ration  of  prickly  pear  and 
lotton-seed  meal  upon  the  Colman  ranch  at  Encinal,  Tex.  The 
-esults  amply  justify  the  practice  prevalent  in  southern  Texas  of 
'ceding  cattle  for  market  upon  prickly  pear  and  cotton-seed  meal.  In 
his  experiment  a  daily  gain  of  If  pounds  per  animal  was  secured 

an  expense  of  3^  cents  a  pound. 

Various  other  projects  in  connection  with  the  cactus  plant  are  in 
progress,  the  most  important  being  chemical  investigations  and  diges- 
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tion  experiments  in  cooperation  with  the  New  Mexico  Agricultural 
Experiment  Station  and  culture  experiments  and  the  testing  and  im- 
provement of  varieties  in  Texas,  New  Mexico,  Arizona,  and  Call- 
lomia. 

GRAIN  IirVEBTIOATIONS. 

The  OTain  investigations  of  the  Bureau,  under  the  immediate  direc- 
tion of  Mr.  M.  A.  Carleton,  cerealist,  during  the  past  fiscal  year  have 
been  conducted  in  general  along  the  following  lines : 

Winter  grain  extension. — The  extension  work  on  winter  grains 
for  the  past  year  has  been  almost  entirely  in  charge  of  Mr.  L.  A. 
Fitz,  of  this  office,  and  has  been  conducted  largely  in  cooperation 
with  the  Kansas  Agricultural  Experiment  Station.  During  the 
year  an  increased  knowledge  concerning  the  adaptation  of  the  Khar- 
kof  winter  wheat  has  been  gained,  and  its  area  oi  cultivation  has  been 
extended  to  the  north  and  west.  The  further  tests  confirm  the  former 
work  with  regard  to  the  greater  hardiness  and  yield  of  this  variety 
in  comparison  with  other  nard  winter  wheats,  in  addition  to  being 
well  established  as  the  hardiest  winter  grain  in  western  and  northern 
Kansas,  there  is  now  a  considerable  acreage  of  Kharkof  wheat  in 
Nebraska,  while  the  variety  has  come  through  the  winter  in  good  con- 
dition at  a  number  of  pomts  in  South  Dakota  and  southern  North 
Dakota.  Enough  of  this  wheat  is  grown  throughout  the  Middle  West 
area  to  make  it  already  a  considerable  factor  in  the  milling  and 
grain  trade.  It  is  about  equal  in  milling  quality  to  the  well-known 
Turkey  or  Crimean  wheat. 

West  of  the  one  hundredth  meridian  it  has  not  been  found  possible 
so  far  to  grow  winter  wheat  of  any  kind  in  ordinary  seasons  oeca use 
of  the  drought.  The  durum  wheat,  which  is  at  present  the  only 
class  of  wheat  sufficiently  drought  resistant  for  this  area,  is  usually 
spring  sown.  Adaptation  and  selection  work  has  therefore  been  con- 
ducted during  the  year  to  improve  the  winter  hardiness  of  certain 
durum  varieties  with  the  hope  that  they  may  be  developed  into 
winter  wheats.  It  will  take  time  to  accomplish  this  end,  but  already 
much  progress  has  been  made,  and  in  several  instances  fall-sown 
durum  wheat  has  come  through  the  winter  with  very  little  winter- 
killing. 

An  important  accomplishment  of  the  year  in  winter  grains  is  the 
successful  introduction  of  the  Tennessee  Winter  barley  into  a  number 
of  localities  iji  Kansas  and  southern  Nebraska.  The  third  season  in 
trials  of  this  barley  has  just  closed,  and  each  year  it  has  been  proved 
to  be  perfectly  hardy  through  the  winter,  being  equal  in  this  respect 
to  any  of  the  varieties  of  hardy  winter  wheat.  The  same  experiments 
have  shown  the  great  value  of  this  variety  in  yield  per  acre. 
Spring-sown  barleys  in  the  same  locality  always  yield  10  to  15  bushels 
oer  acre  less  than  the  Tennessee  Winter.  The  quality  of  the  grain 
in  this  variety  is  also  much  better,  and  much  fall  and  winter  pastur- 
age is  furnished  in  certain  seasons  by  growing  the  winter  barley.  So 
r^MV'h  of  this  grain  is  now  grown  that  seed  is  easily  obtained  firom  a 
•    1  )ev  of  good  farmers. 

^  nAi>TATioN  OF  WINTER  OATS. — Ovcr  a  large  part  of  the  South  it 
•1  ong  been  known  that  spring-sown  oats  are  of  little  value  com- 
^ai^vl  with  winter  varieties.  Tne  Department  of  Agriculture  has 
lioro^^rt*  >nHp<  "^r^'l    h^-^ngrh  ,u»T7arni  years  of  trial  to  establish  hardier 
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arieties.  So  far  the  Culberson  Winter  has  done  the  best,  both  from 
tie  standpoint  of  hardiness  and  that  of  quality.  At  present,  however, 
number  of  tests  are  being  made  of  a  newly  developed  variety  which 
ppears  to  be  considerably  hardier  than  the  Culberson  Winter  and 
p^ill  no  doubt  make  possible  a  further  extension  northward  of  the 
rinter-oat  area. 

Durum  wheat. — As  a  general  crop  the  durum  wheat  was  fairly 
ablished  about  two  years  ago.     Last  year  the  entire  production  was 
X  least  15  million  bushels,  and  probably  nearly  20  million  bushels. 
Reliable  reports  have  come  from  many  portions  of  North  Dakota 
id  South  I)akota  indicating  that  over  a  large  part  of  the  durum- 
heat  area  there  has  been  an  increase  in  acreage  this  year  of  at 
east  50  per  cent  over  last  year,  and  in  a  number  oi  places  of  as  much 
i  100  per  cent.     The  crop  of  1906  will  therefore  be  very  much 
ger   than   that   of   1905.     In   the  meantime   the  wheat  has   met 
th  much  more  favor  among  millers  and  grain  dealers,  as  it  has 
come  better  known.     The  price  per  bushel  improved  very  much 
inring  the  year.     At  Duluth,  Minn.,  during  a  large  part  of  the 
nter  the  price  on  an  export  basis  remained  about  equal  to  that 
t  Manitoba  Hard  wheat,  while  for  a  time  durum  wheat  was  in 
greater  demand  for  export  than  any  other  class  of  wheat. 

For  two  years  or  more  the  greater  part  of  the  time  given  to  the 
nvestigations  of  durum  wheat  has  been  employed  in  producing 
oure  types  of  a  few  of  the  best  varieties,  such  as  the  Kubanka, 
ilarouani,  and  Velvet  Don.  The  Kubanka  is  found  to  be  much 
:he  best  variety  from  the  milling  standpoint  if  it  is  to  be  used  for 
>read  flour,  and  therefore  special  attention  has  been  given  to  the 
improvement  of  this  variety.  Sufficient  seed  is  now  to  be  obtained 
from  a  number  of  farmers  who  are  growing  the  Kubanka,  and  it  is 
recommended  that  seed  of  this  variety  be  used  wholly,  so  far  as  pos- 
sible, throughout  North  and  South  Dakota  and  adjacent  districts. 
Certain  other  varieties  are  better  for  the  production  of  macaroni, 
[n  exporting  the  grain  it  should  be  clearly  understood  for  what 
purpose  it  is  to  be  used,  whether  for  bread  making  in  Grermany  and 
southeastern  Europe  or  for  making  macaroni  in  France  and  Italy. 
The  great  difference  in  yields  in  favor  of  durum  wheat  over  other 
varieties  throughout  the  region  where  it  is  adapted  continues  each 
year.  WTiile  the  last  two  seasons  have  been  extremely  unfavorable 
for  durum  wheat,  because  of  the  unusual  rainfall,  nevertheless  in  the 
drier  areas  there  has  been  no  indication  that  the  quality  will  deterio- 
rate after  introduction  into  this  country. 

Milling  and  feeding  value  of  introduced  grains. — For  some 
time  chemical  analyses  and  milling  experiments  have  been  con- 
iucted  in  connection  with  the  introduction  of  new  grains  to  deter- 
nine  their  value  in  comparison  with  native  varieties,  the  work  being 
n  charge  of  Dr.  J.  S.  Chamberlain,  physiological  chemist,  and 
onducted  in  cooperation  with  the  Bureau  of  Chemistry.  The  mill- 
ng  and  baking  tests  with  durum  wheat  have  been  mentioned  in 
)revious  reports.  The  work  of  the  past  year  has  been  chiefly 
levoted  to  analyses  of  many  kinds  of  oats  and  barley  to  determine 
heir  feeding  value.  Many  results  of  interest  have  been  obtained, 
ome  of  which  are  somewhat  surprising,  but  as  a  rule  they  have 
hewn  that  these  introduced  varieties  are  of  great  value  for  feeding. 

H.  Doc.  6,  69-2 15 
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Wheat  deterior^vtion. — During  the  year  the  study  of  the  causes 
of  deterioration  in  the  wheat  kernel  has  been  continued,  both  in 
the  form  of  laboratory  work  and  of  experiments  in  the  greenhouse 
The  work  in  this  line  is  in  charire  of  Dr.  J.  A.  I^  Clerc.  physiologi- 
cal chemist,  of  the  Bureau  of  Chemistry,  and  is  conducted  in  coop- 
eration with  that  Bureau.  Many  field  observations  have  been  made, 
particularly  where  the  hard  winter  wheats  and  the  durum  wheats 
are  grown  in  comparison,  at  the  agricultural  experiment  stations 
of  the  Western  States.  It  is  believed  that  a  clue  has  already  been 
obtained  to  the  cause  of  this  deterioration.  It  is  at  least  known  that 
an  oversupply  of  water  is  injurious,  and  that  therefore  there  is 
often  danger  of  applying  too  much  water  in  cases  of  irrigati<ML 
More  cases  of  ''  white  spots  "*  in  the  durum  wheat  and  of  "  yellow 
berry  "  in  winter  wheat  are  found  where  wheat  is  irrigated  than 
under  dry  farming.  Experiments  have  been  started  for  determining 
the  effect  of  different  fertilizers  and  different  kinds  of  soil  on  the 
development  of  the  kernel. 

Wheat  improvement  in  California. — In  California  wheat  rap- 
idly deteriorates  in  gluten  content,  so  that  at  present  millers  are 
obliged  to  import  from  other  States  a  very  large  percentage  of  the 
wheat  they  use  in  grinding.  During  the  past  year  work  nas  been 
continued  in  cooperation  with  the  California  Experiment  Station 
in  the  improvement  of  the  wheat  of  this  region  by  establishing 
varieties  having  a  larger  percentage  of  gluten.  From  the  results 
of  the  year  it  appears  that  several  new  varieties  of  wheat  now  under 
experiment  for  two  years  are  well  adapted. to  the  region  and  are 
much  better  in  gluten  content  than  is  the  usual  California  wheat 
A  series  of  rotations  of  wheat  with  leguminous  crops  was  begun  with 
the  idea  of  increasing  the  quantity  of  humus  in  the  sou,  which 
would  better  enable  a  good  variety  of  wheat,  when  once  established, 
to  preserve  its  quality.  Investigations  have  also  been  made  ol 
methods  of  cultivation  and  harvesting,  with  results  that  have  made 
it  possible  to  point  out  defects  in  the  present  methods  employed  bj 
farmers  generally  in  the  California  wheat  region. 

Rusts  and  smuts  of  cereals. — The  investigations  of  grain  rusts 

and  smuts  are  in  charge  of  Dr.  E.  M.  Freeman,  pathologist.     Of  the 

rust  work  there  are  three  chief  phases:   (1)  The  segregation  of  the 

host  plants  upon  which  only  the  different  forms  oi  any  cereal  nisi 

will  live;    (2)    an  attempt  to  obtain  more  information  concerning 

the  life  history  of  the  grain  rnsts;   and  (3)  a  continuation  of  studies 

of  the  rust  resistance  of  varieties.     One  important  result  of  the  work 

is  that  much  more  evidence  has  been  secured  that  wild  barley  (H&r- 

(leuni  jtfh(rftf/n)  xi^ry  commonly  harbors  the  black  stem-rust  of  wheat, 

which  is  l)v  far  the  more  injurious  of  the  two  wheat  rusts.     As  this 

G^rass  is  very  common  almost  wherever  wheat  is  grown,  and  as  the 

j'list  even  in  the  summer  stage  may  be  found  alive  in  any  month  of 

ho  winter,  it  is  pos^il^le  that  the  rust  may  spread  rapidly  throughout 

he  coinitrv  from  these  patches  of  wild  barley.     Indirectly,  therefore, 

^^'1  barley  becomes  an  enemy  to  the  wheat  crop,  and,  so  far  as  pos- 

-^«    ',  should  be  exterininat<»(l  and  wheat  sown  far  from  its  influence. 

n  the  ^vork  on  smut*-  ^^^  cereals  si)ecial  attention  is  being  given  to 
^c  ir-am    :iTiiit  /-f  -^'^leu     •"'-1  '^'1  «<^tempt  made  to  learn  much  more  of 
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life  history.     In  this  connection  observations  of  our  own  seem  to 

irm  the  idea  published  by  other  investigators  that  this  smut  is  bien- 

lai,  passing  a  large  part  of  its  existence  within  the  grain,  which,  if 

a,  would  account  for  the  fact  that  it  does  not  succumb  to  the  ordinary 

r      nient  for  grain  smuts.     A  treatment  severe  enough  to  kill  the 

at  is  likely  also  to  injure  the  grain.     In  connection  with  these 

ttvestigations  of  rusts  and  smuts  it  is  now  possible,  by  means  of  new 

pparatus  recently  obtained,  to  section  the  hardest  wheat  kernels  or 

en  rice  kernels,  an  operation  which  heretofore  could  not  easily  be 

'formed,  and  this  allows  a  much  more  thorough  study  of  the  grain 

its  germination,  being  of  much  value  in  the  i^udy  of  these 

ingous  parasites,  particularly  the  smuts. 

Rice  investigations. — Special  studies  of  the  different  varieties  of 
ice  and  their  adaptation  were  begun  two  years  ago,  but  it  has  only 
wen  possible  up  to  the  present  time  to  establish  these  investigations 
>n  a  solid  basis.  The  work  is  being  carried  on  in  cooperation  with 
He  Louisiana  Experiment  Stations,  under  the  immediate  charge  of 

r.  H.  E.  Ney,  of  this  office,  and  is  conducted  chiefly  at  Crowley,  La. 
Li  is  yet  too  early  to  give  definite  results  of  the  field  experiments.  A 
horou^h  comparative  study  of  the  principal  kinds  of  rice  is  being 
Qade,  including  the  glutinous  rices  and  other  varieties  adapted  for 
pecial  purposes.  Experiments  are  conducted  to  show  the  effects  on 
ice  of  the  application  of  different  fertilizers,  at  present  an  important 
onsideration  in  the  rice  district.  The  time  of  application  and  the 
imount  of  water  to  be  used  in  irrigation  are  being  investigated.  No 
miformity  in  regard  to  these  matters  exists  at  present. 

Adaptation  work  with  grain  sorghums. — ^The  great  importance 
>f  the  sorghums  as  drought-resistant  crops  in  the  Southwest  has  long 
)een  known.  During  the  past  season  special  adaptation  tests  have 
)een  started  with  those  varieties  of  the  nonsaccharine  sorghums  that 
ire  of  particular  value  for  the  grain  in  order  to  determine  which  are 
he  most  drought  resistant  and  best  adapted  to  certain  districts,  as, 
'or  example,  extreme  western  Oklahoma  and  the  Panhandle  of  Texas, 
rhis  work  is  in  charge  of  Mr.  Carleton  R.  Ball,  agronomist.  From 
•esults  to  date  it  is  inferred  that  the  dwarf  forms  oi  milo  are,  in  gen- 
eral, best  for  the  production  of  seed  on  the  high  southwestern  plains. 
Attempts  are  being  made  to  improve  certain  varieties,  particularly 
0  obtain  earlier  strains  of  Kafir  corn,  in  order  that  the  crop  may  be 
ible  to  mature  at  the  highest  elevations.  It  is,  of  course,  expected  also 
0  develop  more  drought-resistant  varieties.  In  connection  with  the 
daptation  work  a  thorough  study  of  numerous  varieties  from  dif- 
erent  parts  of  the  world  is  being  made  to  determine  their  classification 
nd  interrehition. 

Amarillo,  Tex.,  experimental  FAR:vr. — For  three  years  experi- 
iients  with  grains  have  been  conducted  in  the  Texas  Panhandle, 
•eing  carried  on  during  1904  and  1905  at  Channing.  This  work  is 
nder  the  immediate  charge  of  Mr.  A.  H.  Leidigh,  of  this  office,  in 
ooperation  with  the  Texas  Agricultural  Experiment  Station.  Dur- 
ag  the  past  season  these  experiments  have  been  transferred  to 
Lniarillo,  Tex.,  and  are  now  being  made  in  a  much  more  thorough 
lanner  and  on  a  larger  scale,  with  abundant  space  for  operations, 
ilthough  the  chief  part  of  the  work  is  with  grains,  a  number  of  other 
rops  are  grown  in  connection  with  these  and  particularly  in  rotation. 
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A  complete  series  of  rotations  of  grains  with  legumes  has  been  ii 
tuted.    The  special  importance  of  the  experiments  at  this  plac 
due  to  the  fact  that  the  country  has  heretofore  been  strictly  a  g 
region  and  practically  no  attempts  have  been  made  at  agri< 
Much  of  the  work,  therefore,  is  of  the  pioneer  sort,  and  cons 
determining  whether  crops  can  be  successfully  grown.    Dur 
three  years   work  several  factors  have  been  fairly  well  dete 
It  is  Imown  that  certain  cereal  crops  can  be  very  successfully  gn 
but  that  dependence  can  be  placed  only  upon  drought-resistant  v 
ties.     Certain  varieties  of  grains,  such  as  Black  Winter 
Galgalos  wheat,  Fretes  wheat,  and  the  Kubanka  durum  wheat, 
be  considered  well  established  as  to  their  adaptation.     Dwarf 
and  a  few  other  varieties  of  grain  sorghums  are  especially 
adapted.    Rather  extensive  experiments  are  being  made  with  d 
ent  varieties  of  com  to  determine  whether  any  variety  can  b 
pended  upon  for  a  fair  crop  at  the  altitude  of  the  Texas  Panha 
A  very  important  matter  for  that  region  is  the  effect  of  the  mj 
of  cultivating  the  soil  on  crop  production,  and  an  investigati( 
this  subject  in  detail  is  being  made.    A  comparative  study  of  difi 
rates  of  seeding  per  acre  is  found  also  to  be  necessary,  and  this  i 
has  already  brought  forth  some  valuable  results. 

Plans  for  future  work. — During  the  ensuing  year  attempt 
be  made  to  extend  the  area  of  successful  winter  grain  culti\ 
farther  northward  and  westward  by  developing  or  securing 
hardier  varieties.  The  adaptation  and  selection  work  with  ^ 
oats  will  be  continued  with  a  view  not  only  of  making  sue! 
perfectly  hardy  in  Maryland  and  Virginia,  but  of  establishing  \ 
oat  cultivation  in  such  districts  as  Missouri  and  Kansas.  I 
durum  wheat  work  special  effort  will  be  made  to  produce 
winter  sorts  for  use  in  the  Great  Plains  area  south  oi  Nebrask 
continuation  will  be  made  also  of  the  work  of  producing  pure 
of  this  wheat.  A  special  study  of  the  feeding  value  of  a  num1 
introduced  barleys  will  be  made,  and  studies  will  be  contini 
determine  the  cause  of  the  deterioration  of  wheat.  Under  nis 
smut  investigations,  particular  attention  will  be  given  to  the  lii 
tory  of  the  loose  smut  and  to  a  study  of  the  host  plants  of  the 
rusts  and  the  physiological  relation  of  the  rust  to  the  host  plan 
the  rice  investigations  special  attention  will  be  given  to  the  effe 
different  fertilizers,  the  amount  of  water  to  be  employed  in  i 
tion,  and  to  methods  of  cultivation.  In  the  study  oi  grain  sorj 
an  effort  will  be  made  to  shorten  the  growing  season  of  Kafir  c( 
order  that  it  may  be  able  to  mature  on  the  high  plains,  and  att< 
will  be  given  to  the  development  of  better  yielding  and  more  drc 

•esistant  varieties  of  niilo.     On  the  experimental  farm  at  Am; 

Tex.,  ^^^^  -^-^laptation  tests  of  cereals  will  be  continued  and  part 
«ttent        ,vill  be  given  to  dates  of  seeding,  rates  of  seeding  pei 

in^^  ^r       ntinnp    of  preparing  the  soil. 

^RJ.niroTON  EXPERIMENTAL  FASK. 

1     '  lit     .j'-.ii^ion  Experimental  Farm  during  th< 

^- i       V.C11    hr'  continued  under  the  immediate  direction  of 

^^rbeti  ^^'^''^"l^Mrist.    Practically  all  of  the  field  invc 

<....     ...     ir*a,  ..  ^ni-apv  ^f  pjant  Industry  in  the  vicin 
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shington,  D.  C.,  as  well  as  those  of  several  other  Bureaus  of  the 
artment  of  Agriculture,  are  carried  on  upon  the  area  comprising 

farm.  Thus  it  will  be  seen  that  the  farm  is  each  year  more  com- 
ply fulfilling  its  original  object,  namely,  to  provide  a  field  labora- 

Y  for  the  Department  of  Agriculture. 

rENERAL  I3IPR0VEMENTS. — It  is  the  aim  in  the  development  of  the 
lington  Experimental  Farm  to  add  some  permanent  improvement 
h  season.  During  the  fiscal  year  just  closed  a  steel  water  tower  50 
t  in  height,  supporting  a  cypress  tank  of  500  barrels  capacity,  has 
n  erected  for  the  main  water  supply  for  greenhouse,  irrigation, 
1  stock  requirements.     A  portion  of  the  4-inch  main  to  distribute 

water  from  this  tank  to  the  buildings  has  been  installed.  In 
lition  to  this  improvement,  two  greenhouses  of  the  same  dimen- 
ns  as  those  already  erected  upon  the  farm  have  been  constructed, 
ese  two  houses  are  each  20  feet  wide  and  100  feet  long,  each  house 
ng  divided  into  two  rooms,  and  especially  piped  for  experimental 
!.  Another  j>ermanent  feature  which  has  been  added  to  the  place 
1  is  a  great  convenience  is  a  gi'avel  drive  constructed  from  the  main 
ranee  to  and  about  the  buildings.  This  drive  has  been  added  in 
iformity  with  the  general  scheme  of  walks  and  roads  to  be  laid  out 
the  farm,  and  has  already  proved  of  very  great  advantage  during 
I  rainy  months  of  the  year.  Othet  permanent  improvements  are  tile 
lins,  which  have  been  laid  upon  the  main  experimental  plats  of  the 
'm,  in  the  garden  used  for  testing  purposes,  the  grass  garden,  and 
the  1-acre  kitchen  garden,  33,280  leet  of  tile  dram  being  installed 
ring  the  j^ear. 

3ne  additional  team  has  been  purchased  for  the  farm  during  the 
ir.  An  implement  worthy  or  special  mention  which  has  been 
ied  is  a  double-action  disk  harrow,  which  has  proved  to  be  one  of 
!  best  soil-stirring  implements  that  have  been  tested.  The  facili- 
5  of  the  carpenter  shop  at  the  farm  have  been  increased  by  the 

illation  of  a  saw  bench  with  cut-off  and  rip-saw  attachments. 

50IL.  iMPROVE^iENT. — Up  to  the  prcscut  time  one  of  the  main  lines 
endeavor  has  been  to  improve  not  only  the  mechanical  and  physicaj 
idition  of  the  soil  at  the  farm,  but  also  to  increase  its  fertility, 
is  is  being  carried  on  in  the  simplest  and  most  economical  way  pos- 
le,  namely,  by  the  use  of  cowpeas  and  of  fertilizers  in  the  form  of 
^sphoric  acid.  It  is  aimed  to  counteract  the  effect  of  any  acidity 
ich  may  develop  from  the  decomposition  of  cowpeas  by  the  use  of 
le.  This  process  of  green  manuring  has  proved  very  advantageous 
1  has  worked  very  remarkable  changes  in  the  character  and  pro- 
:tivity  of  the  soil. 

^IiscELLANEous  EXPERi^FENTS  UNDER  WAY. — At  the  present  time 
\  Forest  Service  of  the  Department  of  Agriculture  has  an  area  at 
'  farm  devoted  to  the  production  of  osier  willows,  while  another 
all  area  is  conducted  as  a  nursery  for  ever<,Teens.  The  Bureau 
Entomology  has  established  upon  the  farm  an  orchard  and  nursery 
•  the  propagation  of  fruit-bearing  trees  and  plants,  for  the  purpose 
studying  the  methods  of  attack  and  the  life  history  of  various 
nomic  insects.  It  also  maintains  upon  the  farm  areas  devoted  to 
)wing  mulberries  to  supply  the  necessary  food  for  silkworms: 
urserj'  devoted  to  the  production  of  seedling  mulberry  plants  and 


230  DEPARTMENTAL  BEPOBTS. 


I 


cuttings  for  distribution  as  a  foundation  for  the  silk  industiy; 
and  an  orchard  designed  for  the  study  of  the  physiological  effect  of 
various  sprays  used  lor  insects  upon  the  growtn  and  development  of 
the  trees.  The  Bureau  of  Soils  now  has  an  area  at  the  farm  set  aside 
for  the  study  of  soil  problems  in  connection  with  its  basket  work  in 
the  greenhouse. 

Among  the  numerous  experiments  conducted  by  the  various  offices 
of  the  Bureau  of  Plant  Industry  upon  the  farm  are  areas  devoted  to 
corn  breeding,  to  the  study  of  fiber  plants  and  drug  and  medicinal  | 
plants,  and  to  the  cultivation  of  certain  groups  of  economic  iinpor-j 
tance  for  the  purpose  of  studying  their  taxonomic  relations.    The| 
Office  of  Seed  and  Plant  Introduction  and  Distribution  maintains 
at  the  farm  a  testing  garden  for  the  purpose  of  verifying  the  stock 
of  seed  used  in  the  Congressional  distribution ;  an  area  set  apart  for 
the  testing  and  determination  of  grasses,  which  is  known  as  the  grass 
garden;  and  another  area  which  is  devoted  to  the  cultivation  of 
Torage  crops.    The  horticultural  work  at  the  farm  is  represented  by  a 
nursery  of  some  6  acres,  in  which  is  brought  together  a  large  variety 
of  economic   plants,   including   both   fruit-bearing   and   decorative 
species.     During  the  past  year  this  collection  has  been  increased  by 
the  addition  of  a  number  of  varieties  of  peonies^  irises,  and  other 
hardy  herbaceous  plants.    The  nursery  now  contains  2,423  economic 
fruit  trees,  5,416  stocks  of  various  kinds,  12,522  ornamental  trees, 
exclusive  of  30,000  mulberry  seedlings  and  25,000  1-year-old  mul- 
berry trees  being  used  in  the  silk-culture  work  of  the  Bureau  of  Ento- 
mology, and  2,144  ornamental  shrubs  of  various  species,  in  addition  to 
which  there  are  9,000  1 -year-old  privet  cuttings  and  13,300  privet 
plants  between  the  ages  of  1  and  3  years. 

Additional  features  of  the  work  of  the  Bureau  of  Plant  Industry 
at  the  farm  are  a  model  1-acre  kitchen  garden  and  a  model  1-acre 
fruit  garden.  The  permanent  plantations  in  the  way  of  orchards  have 
been  mcreased  by  several  varieties  of  peaches  and  by  planting  the 
remaining  nursery  trees  of  the  varieties  of  apples  which  have  been 
grown  upon  the  farm,  making  a  total  at  the  present  time  of  about 
400  varieties  of  apples  and  250  varieties  of  peaches.  Investigations 
are  under  way  with  a  view  of  determining  the  principles  underlying 
the  heating,  management,  and  ventilation  of  greenhouses  in  which 
flowers  and  vegetables  are  forced.  The  general  problem  of  green- 
house physics  is  l)eing  studied  in  the  glass  area  at  the  farm.  The 
services  of  a  trained  man  have  been  secured  for  conducting  this  work. 

Ve(;etahle  (jrowinc. — The  areas  devoted  to  the  1-acre  kitchen  gar- 
den and  that   used  for  the  testing  of  seed  for  the  Office  of  Seed 
and  IMant  Introduction  and  Distribution  have  been  greatly  improved 
^y  drainage  and  by  the  addition  of  heavy  dressings  of  stable  manure, 
'hese  areas,  which  have  received  the  most  intensive  treatment  of  any 
ij)()n  the  place,  may  be  used  to  indicate  the  results  which  are  possible 
ipon  the  whole  farm  area. 

Kisii  POTATO  TKSTs. — Souic  four  vcars  ago  about  70  varieties  of 
'  hite  or  Irish  potatoes  were  brought  together  and  grown  upon  the 
arm  for  three  (consecutive  seasons,  after  which  they  were  divided 
nto  sets  which  were  distributed  to  the  experiment  stations  in  the 
'epresen Native  jK^^i^^o-growing  sections  of  the  United  States,  namely, 
hi^<f  'v     ^"   r  u       '^woonc;ip   Tovpw,  Nortli  Carolina,  and  West  Vir- 
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nia.     After  a  three  years'  test  seed  from  each  testing  station  will  be 

irned  to  the  farm  and  grown  side  by  side  for  the  purpose  of  deter- 

ning  any  changes  which  may  have  taken  place  as  a  result  of  the 

tivation  of  the  varieties  under  varying  climatic  conditions.     In 

dition  to  the  set  distributed  to  each  oi  the  five  stations  named,  a  set 

ts  also  maintained  at  the  farm,  and  to  this  has  been  added  about  130 

irarieties  of  recent  introduction  from  abroad  and  from  American 

irces.     In  this  work  on  Irish  potatoes  the  idea  is  to  determine  the 

pes  and  varieties  suited  to  different  localities,  the  freedom  of  vari- 

sorts  from  disease,  and  also  to  ascertain  which  localities  produce 

potatoes  with  excellent  baking  and  boiling  qualities. 

Work  on  sweet  potatoes. — Besides  the  test  of  Irish  potatoes,  a 
test  of  sweet  potatoes  is  in  progress  at  the  farm  and  has  this  year  been 
augmented  by  the  addition  of  a  number  of  new  sorts.  In  addition 
to  growing  a  collection  of  varieties,  tests  are  being  made  to  determine 
the  yield  and  keeping  quality  of  various  sorts,  the  loss  in  storage,  and 
the  physical  and  chemical  changes  which  take  place  in  the  potato 
during  the  storing  period,  as  well  as  the  physical  conditions  which 
Bxist  in  the  storati^e  house  at  the  time  the  sweet  potatoes  are  being 
stored  and  while  they  are  in  storage. 

Growing  of  plants  under  shade. — Owing  to  the  excessive  humid- 
ity of  the  past  season  the  shade  work  has  not  been  altogether  satis- 
factory. Under  normal  climatic  conditions  the  atmosphere  over  the 
area  at  the  farm  inclosed  by  shade  cloth  usually  carries  a  somewhat 
higher  temperature  and  greater  humidity  than  the  surrounding  air. 
During  seasons  of  excessive  rainfall  these  conditions  become  injurious 
rather  than  beneficial  to  most  crops.  "While  lettuce  and  gladiolus 
were  a  marked  success  during  the  past  year  under  shade,  the  similar 
work  on  carnations  was  not  as  satisfactory  as  during  the  previous 
feason. 

Miscellaneous  field  investigations. — In  addition  to  the  general 
development  and  maintenance  of  the  Arlington  Experimental  Farm 
there  are  under  way  at  the  present  time  investigations  of  the  peanut 
industry,  for  the  purpose  of  improving  and  extending  peanut  culture 
from  the  standpoints  of  both  the  production  of  high-grade  nuts  for 
human  consumption  and  the  extension  of  the  crop  as  a  forage  crop. 
A  special  study  is  being  made  of  the  cabbage  and  oean  industry  with 
the  view  of  preparing  for  publication  popmar  bulletins  on  these  sub- 
jects in  the  near  future. 

Investigations  of  the  diversification  of  crops  on  the  rice  lands  of 
the  Atlantic  coast  liave  been  conducted  during  the  vear.  Two  test- 
ing gardens  have  been  maintained  upon  the  rice  lands  in  the  vicinity 
of  Cliarleston,  S.  C,  one  located  on  the  Cooper  River  and  the  other 
at  Tea,  S.  C,  on  a  somewhat  diiferent  type  of  land  from  the  former. 
At  botli  of  these  stations  very  gratifying  results  have  been  obtained 
with  both  forage  crops  and  vegetable  crops,  the  onion  crop  at  the 
(\M)per  Kivor  station  being  esj)ecially  successful.  The  work  has 
developed  sufficiently  to  indicate  with  a  very  considerable  degree 
of  certainty  the  crops  which  may  be  used  from  this  time  on  for 
demonstration  purposes.  The  experiments  have  proved  that  any 
crop  adapted  to  cultivation  in  this  region  can  be  grown  on  the  rice 
lands,  provided  proper  drainage  is  maintained. 
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Bermuda  onion  industry. — The  work  which  has  been  conducted 
throughout  the  States  of  Texas  and  Louisiana  in  cooperation  with  tk 
Office  of  Farm  Management  Investigations  has  been  directed  chieflyto 
the  oversight  of  trucking  problems  in  Louisiana  and  several  truck 
farms  in  Texas,  in  the  latter  State  the  main  feature  of  the  work  being 
a  study  of  the  Bermuda  onion  industry  of  southern  Texas.     Informa- 
tion has  been  gathered  in  regard  to  the  methods  practiced  in  the  culti- 
vation of  this  crop  in  the  area  where  it  is  ^own,  and  steps  have  been 
taken  to  develop,  if  possible,  a  coordinate  industry  in  the  production 
of  Bermuda  onion  seed.     To  this  end  a  number  of  especially  select 
bulbs  have  been  secured  for  testing  in  various  localities  in  order  to 
determine  the  feasibility  of  producing  Bermuda  onion  seed  in  this 
country.    There  is  an  urgent  necessity  for  investigations  looking 
towara'the  development  of  some  region  in  which  seed  of  Bermuda 
onions  can  be  successfully  grown  in  order  to  meet  the  demand  of  the 
territory  now  devoted  to  the  cultivation  of  this  crop  in  southwest 
Texas.     It  is  hoped  that  funds  will  be  available  for  the  establishment 
of  testing  grounds  in  this  region  which  will  allow  experiments  to  be 
conducted  looking  to  the  solution  of  this  problem.     Work  along  this 
line  should  be  continued  until  it  is  determined  whether  or  not  satis- 
factory Bermuda  onion  seed  can  be  grown  in  any  portion  of  the 
United  States. 

Truck  crop  survey. — In  the  truck  crop  survey,  which  has  been  a 
side  issue  to  all  field  work,  no  systematic  work  has  been  attempted, 
but  each  field  investigator  assigned  for  dutv  in  any  particular  local- 
ity makes  careful  phenological  notes  for  the  region  in  which  he  is 
working  and  observes  the  dates  of  planting  and  harvesting  of  various 
economic  crops  in  the  region,  with  the  view  of  accumiuating  data 
which  at  some  future  time  may  be  used  in  connection  with  a  more 
complete  and  comprehensive  survey  of  the  trucking  districts  of  the 
United  States.  Such  a  line  of  work  is  greatly  needed  in  order  to 
place  the  trucking  industry  of  the  country  upon  a  satisfactory  basis; 
that  is,  so  that  there  will  not  be  an  overplanting  in  any  one  locality 
and  an  underplanting  in  another,  and  also  to  establish  phenological 
records  upon  which  crop  planting  can  be  based,  so  as  to  provide  a 
succession  of  crops  in  the  different  crop  zones  from  the  South  to  the 
North  throughout  the  trucking  areas  of  the  United  States. 

The  truck  crop  survey  is  each  year  becoming  more  and  more  im- 
portant, as  is  illustrated  by  the  commercial  conditions  prevailing  in 
the  potato  market  during  the  spring  of  1905.     The  late  crop  of 
potatoes  which  was  held  over  at  the  North  practically  made  it  im- 
possible for  the  growers  of  early  potatoes  in  the  South  to  market 
their  product  at  a  i)rofit.     Had  there  been  in  existence  a  fully  devel- 
oped crop  survey  it  would  have  been  possible  to  avert,  to  a  considera- 
te extent  at  least,  this  condition,  as  it  would  have  been  possible  to 
-  »rn  the  planters  against  the  extensive  planting  of  early  potatoes 
.lid  thus  avoid  a  great  loss.     Until  such  communication  can  be  estab- 
i<=^hed  between  different  sections  the  trucking  industry  will  ever  be  a 
ardous  one. 

>foTE  BLANKS. — The  uotc  blanks  which  have  been  placed  at  the  dis- 
posal of  tho'='^  ''^^  nre  conrii^-ting  experiments  and  trials  with  v^e- 
qKio<   ^ovo  h-  .n^ed  tf       .niWm  system  and  have  been  provicfed 
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p  several  additional  sorts,  so  that  at  the  present  time  a  nearly  com- 
Bte  set  of  blanks  is  available  for  variety  testing  and  for  experi- 
*ntal  work  on  vegetables.  It  is  too  soon  to  predict  with  certainty 
e  ultimate  good  to  come  from  this  unification  of  variety  testing,  but 
ere  will  be  brought  together  a  mass  of  material  which  will  be  of 
eat  service  in  determining  the  adaptation  of  varieties  to  different 
3alities,  as  well  as  the  permanence  of  horticultural  varieties. 

Recommendations. — While  it  is  not  the  purpose  to  extend  or 
crease  the  work  at  the  Arlington  Experimental  Farm  by  the  addi- 
m  of  new  lines  of  investigation,  yet  the  annual  growth  of  the 
Tmanent  plantations  adds  materially  to  the  cost  of  general  mainte- 
ince.  The  development  of  the  farm  has  already  outgrown  the  funds 
lotted  for  its  maintenance,  and  steps  must  be  taken  either  to  curtail 
e  demands  made  upon  it  for  cooperative  and  demonstration  work 

to  secure  an  increase  in  available  funds.  The  urgent  need  for 
lid  investigations  and  demonstrations  is  sufficient  to  warrant  the 
quest  for  an  increased  appropriation  rather  than  to  attempt  to  re- 
ice  the  usefulness  of  the  farm.  It  is  recommended,  therefore,  that 
I  increase  of  at  least  $5,000  l)e  secured  for  the  current  expenses  of  the 
rm.  The  number  of  scientific  workers  who  have  interests  centered 
►out  the  farm  render  it  necessary  that  laboratory  facilities  be  pro- 
ded  for  their  needs  in  order  that  their  work  may  be  carried  on  in 
e  most  economical  and  satisfactory  way.  The  recommendation 
ade  last  year  in  regard  to  the  necessities  for  a  laboratory  building 
tiich  shall  contain  equipment  for  conducting  investigations  in  the 
Id  storage  of  fruits  and  vegetables  is  therefore  urgently  repeated, 
be  large  number  of  varieties  of  fruits  which  will  soon  be  available 

the  farm  renders  this  feature  a  very  important  one. 

« 

SUGAR  BEET  INVESTIGATIONS. 

The  work  on  sugar  beets  has  continued  during  the  past  fiscal  year, 
in  preceding  years,  under  the  charge  of  Dr.  C.  O.  Townsend, 
ithologist,  who  reports  as  follows  upon  tlie  progress  of  the  investi- 
itions: 

Diseases  of  the  sugar  beet. — The  two  diseases  mentioned  in  the 
5t  report,  namelv,  curly-top  and  leaf-spot,  have  been  fully  as  destruc- 
re  during  the  past  season  as  in  any  of  the  preceding  years  since 
gar  beet  growing  has  become  a  distinct  industry.  As  heretofore, 
e  curly-top  disease  has  been  confined  to  the  sugar  beet  areas  of  the 
est,  while  the  leaf-spot  has  been  destructive  only  in  the  middle  and 
stern  portions  of  the  United  States. 

More  than  twenty  theories  have  been  investigated  with  a  view  to 
^tenniuiug  the  cause  of  the  curly-top  disease,  but  thus  far  only 
gative  results  have  been  obtained.  A  detailed  report  of  the  field 
id  greenhouse  observations  and  experiments  regarding  this  disease 
in  preparation.  Experiments  are  still  under  way  for  the  purpose 
determining  the  cause  of  the  disease  and  also  with  the  hope  of 
iding  some  practical  means  for  its  control. 

A  study  of  the  life  history  of  the  fungus  Cercosj>ora  heticola^  the 
rect  cause  of  the  leaf-spot  disease,  is  still  in  progress,  together  with 
Id  experiments  for  the  purpose  of  determining  the  most  effective 
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and  at  the  same  time  most  practical  method  of  controlling  the  pest. 
It  has  been  found  that  Bordeaux  mixture  properly  applied  will  con- 
trol the  disease,  but  that  the  spraying  need  not  be  begun  until  the  first 
spots  appear  on  the  leaves,  which  is  usually  in  June,  the  first  part  of 
July,  or  even  later,  depending  upon  the  age  of  the  plant  and  upon 
weather  conditions. 

A  number  of  other  diseases  affecting  either  the  leaves  or  the 
roots  of  beets  are  under  investigation,  but  up  to  the  present  time 
these  diseases  have  been  confined  to  limited  areas. 

SiNGLE-GER^ki  BEET  SEED. — luasmuch  as  two  growing  seasons  are 
required  for  the  production  of  beet  seed,  it  has  been  considered 
advisable  to  conduct  these  experiments  in  duplicate,  especially  as 
the  danger  of  losing  more  or  less  of  the  seed  beets  in  the  siio  is  con- 
siderable. For  this  reason  the  work  done  last  year  toward  the  pro- 
duction of  singlo-germ  beet  seed  was  in  part  a  repetition  of  the  work 
of  the  preceding  year.  The  percentage  of  single-germ  seeds  produced 
by  selected  plants  grown  from  single-germ  seed  was  a  little  higher  in 
1905  than  in  1904.  For  example,  the  highest  percentage  of  single- 
germ  seeds  produced  by  one  of  the  selected  plants  in  1905  was  26, 
while  in  1904  the  highest  percentage  of  singles  produced  by  any  one 
selected  plant  was  25.  In  addition  to  the  seed  produced  last  year,  a 
large  number  of  beets  were  grown  from  the  single-germ  seed  ob- 
tained in  1904.  These  beets  made  a  good  growth,  and  the  samples 
tested  showed  a  sugar  content  of  from  16  to  17  per  cent.  The  purity 
coefficient  was  also  found  to  be  satisfactor3^  These  beets  were  care- 
fully labeled  and  put  into  silos  located  in  two  places.  Unfortu- 
nately a  large  number  of  the  beets  in  one  of  the  silos  decayed  during 
the  winter,  and  a  larger  percentage  than  usual  of  the  seea  beets  that 
were  planted  failed  to  produce  seed  stalks.  Neither  of  these  condi- 
tions, however,  was  characteristic  of  the  single-germ  beets,  since  the 
same  conditions  obtained  in  connection  with  beets  grown  from  multi- 
ple-germ seed  both  for  experimental  and  for  commercial  purposes. 
The  results  obtained  from  the  single-germ  beets  that  are  producing 
seed  this  year  will  not  be  known  until  the  close  of  the  season,  but  the 
indications  are  that  some  progress  has  been  made  as  compared  with 
the  preceding  generation. 

Fertilizers  for  sugar  beets. — Experiments  were  conducted  again 
last  season  for  the  purpose  of  determining  the  relative  values  of 
green  crops,  stable  manure,  and  commercial  fertilizers  used  in  con- 
nection with  sugar  beets.    On  the  whole,  the  best  results  have  been 
obtained  with  these  fertilizers  in  the  order  named.    Efforts  are  also 
being  made  to  determine  more  closely  the  effect  of  the  various  ingre- 
dients of  commercial  fertilizer  upon  sugar  beets.    In  general  it  lias 
been  found  that  phosphoric  acid  has  a  tendency  to  ripen  beets  pre- 
naturely,  while  nitrates  delay  the  ripening  period.     Both  classes  of 
'ertilizor  experiments — that  is,  experiments  which  deal  with  com- 
)leto    fertilizers    and    with    fertilizer   in^edients — are   in    progress 

•  orain  this  vear,  and  it  is  expected  to  contmue  along  these  lines  until 

•  JVC  definite  information  is  obtained  regarding  the  influence  of  fer- 
Hzers  and  fertilizer  ingredients  upon  sugar  beets  under  the  various 

...il  pnri  '.iim«+'  >  ^/m> -1  i f i r^n c    "]-,pr<:  mgar  bccts  are  grown. 
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Selections  of  beets. — The  w  ork  of  selecting  beets  for  the  purpose 
f  increasing  the  yield,  improving  the  quality  of  the  beets,  developing 
n  early  maturing  variety,  and  obtaining  a  variety  resistant  to  alkali 
s  still  in  progress.  The  latter  project  is  carried  on  in  cooperation 
dth  Mr.  T.  H.  Kearney,  physiologist,  of  Plant  Breeding  Investiga- 
tions. While  there  are  some  difficulties  to  be  overcome  in  each  of  these 
projects,  the  indications  are  that  they  will  be  successful  eventually, 
ilthough  it  will  require  several  generations  of  plants  to  reach  definite 
results.  Selections  are  also  being  made  with  a  vieJw  to  obtaining  beets 
that  will  grow  successfully  with  less  than  the  normal  amount  of 
water.  Some  seeds  will  be  produced  this  year  and  more  beets  are 
being  grown  for  seed  production  next  j^ear.  Plans  have  been  made 
for  increasing  and  extending  this  important  line  of  work. 

Cultural  methods  for  sucar  beets. — Considerable  doubt  exists  in 
the  minds  of  many  beet  growers  in  regard  to  the  best  cultural  methods 
to  pursue  in  order  to  obtain  the  most  satisfactory  results.  The 
experiments  that  have  been  undertaken  this  season  promise  some 
interesting  data,  but  it  will  be  necessary  to  continue  these  investiga- 
tions for  several  seasons  in  order  to  determine  the  relation  of  the 
different  cultural  methods  to  the  various  soil  and  climatic  conditions. 
The  principal  points  under  investigation  are  time  and  method  of 
preparing  the  seed  bed,  width  of  row,  subsoiling,  time  of  plowing, 
ma  time  and  method  of  cultivating. 

Siloing  seed  beets. — For  several  years  the  question  of  keeping  seed 
3eets  over  the  winter  has  been  a  troublesome  one  in  some  localities 
vhere  seed  production  has  been  otherwise  successful.  Efforts  have 
)een  made  to  determine  the  best  method  for  keeping  beets  success- 
'ull3\  Two  3^ears  ago  several  methods  were  tried  with  the  result  that 
he  outdoor  silo  proved  distinctly  superior  to  the  shed  method.  Last 
rear  many  of  the  beets  siloed  in  the  open  in  some  localities  decayed, 
md  of  those  that  remained  a  large  part,  although  apparently  sound, 
•ailed  to  produce  seed,  or  even  to  develop  any  seed  stalks.  Experi- 
nents  will  be  continued  the  coming  season  to  determine  what  rela- 
ion,  if  any,  exists  between  the  method  of  siloing  and  seed  production 
md  also  to  determine  what  modifications  should  be  made  in  the 
nethods  of  siloing  to  insure  keeping  the  beets  during  the  winter. 

P^xTExsioN  OF  sugar  BEET  AREA. — Xumcrous  rcqucsts  are  received 
»verv  vear  for  sugar  beet  seed  for  trial.  These  requests  usually 
^ome  from  sections  of  the  country  where  sugar  beets  have  not  been 
")reviously  grown.  As  soon  as  possible  after  these  requests  are  re- 
ceived the  soil  and  climatic  conditions  in  each  case  are  determined 
md  if  they  appear  to  be  favorable  to  the  culture  of  sugar  beets  a 
^mall  quantity  of  seed  is  furnished,  together  with  instructions  for 
")lanting  and  for  the  subsequent  care  of  the  beets.  In  practically  all 
•ases  trials  are  made  bv  several  farmers  in  the  same  localitv  and  these 
rials  are  repeated  two  or  more  years  in  succession.  In  this  manner 
he  snciir  beet  area  is  being  enlarged  and  new  sections  are  being 
)pened  up  for  the  development  of  this  important  industry. 
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WESTERN  AGBICULTUBAL  EXTEHSIOlT. 

During  the  past  year  the  work  of  Western  Agricultural  Extension, 
which  was  organized  during  the  preceding  year  with  Mr.  Carl  S.  iSco- 
field  as  agriculturist  in  charge,  lias  been  devoted  chiefly  to  a  recon- 
naissance of  the  agriculture  of  the  Western  United  States,  with  spe- 
cial reference  to  the  agricultural  conditions  of  the  localities  soon  to 
be  put  under  irrigation  by  the  Reclamation  Service  of  the  Depart- 
ment of  the  Interior. 

Experiments  under  way. — At  the  request  of  the  Keclamation 
Service,  arrangements  have  been  made  for  commencing  some  expri- 
mental  work  in  testing  crops  on  three  of  the  reclamation  projects, 
and  cooperative  work  has  already  been  started  with  farmers  on  two 
of  the  projects. 

In  addition  to  this  work,  an  experimental  farm  is  being  conducted 
near  San  Antonio,  Tex.  The  object  of  the  work  at  this  farm  is  to 
test  new  crops  likely  to  prove  of  value  to  the  region  I'epresented,  and 
to  find  the  best  methods  of  tillage  by  which  the  relatively  large  but 
irregular  rainfall  of  the  region  may  be  utilized  in  the  profitable  pro- 
duct icm  of  the  staple  crops. 

Plans  for  future  work. — During  the  coming  year  it  is  proposed 
to  continue  the  agricultural  reconnaissance,  with  special  emphasis  on 
dry  land  agriculture  in  the  intermountain  area  oi  the  West,  and  to 
carry  on  the  experimental  work  begun  on  the  reclamation  projects. 
On  two  of  the  projects — at  Yuma,  Ariz.,  and  Fallon,  Nev. — experi- 
mental work  will  l)e  started  on  land  set  aside  for  this  purpose  by  the 
Reclamation  Service.  The  aim  of  this  work  will  be  to  learn  what 
crops  can  best  be  grown  on  these  projects  and  how  they  should  be 
handled,  both  as  to  tillage  methods  ana  as  to  rotations. 

BBT  LANB  AOBIGXTLTUBE. 

The  investigations  of  diy  land  agriculture  in  the  Great  Plaias 
region  of  the  West  have  been  organized  during  the  past  fiscal  year, 
with  Mr.  E.  C  Chilcott  as  agriculturist  in  charge.  During  the 
development  of  the  work  of  introducing  drought-resistant  cereals 
into  the  semiarid  districts  of  the  West,  under  the  supervision  of  Mr. 
M.  A.  Carleton,  cerealist  in  charge  of  Grain  Investigations,  it  became 
apparent  that  investigations  in  cultivation  methods  and  crop  rota- 
tions should  be  carried  on  in  connection  with  this  work.  The  first 
step  toward  the  accomplishment  of  this  purpose  was  the  appoint- 
ment of  Mr.  (^hilcott,  then  professor  of  geology  and  agronomy  and 
agriculturist  of  the  experiment  station  at  the  South  Dakota  Agri- 
cultural College,  as  expert  in  cultivation  methods  in  connection  with 
ae  work  of  Grain   Investigations.     As  the  work  developed  and 

•  «:sumed  increasing  importance,  it  was  deemed  desirable  to  make  it 

•  dependent  of  the  Grain  Investigations,  and  Mr.  Chilcott  has  ac- 
ridingly  been  placed  in  immediate  charge  of  the  investigations  in 

•T'y  lana  agriculture  nnd  the  correlation  of  all  cooperative  work  of 
MX  Pnfoni    ^f  "P"  n>^    ndiicf    r  in  th'    ^re^o^   ^lains  area  of  the  West. 

■•'   -'     ••    iiir    >wuj  -     jit-p  vvas  to  determine  the  area 

.     ,  __    T  "^cf^giitiv,.        -  ^  lO  be  carried  on.    After  careful 

J^'*''^^"         -'•   ine  what  is  to  be  known  as  the 
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jrreat  Plains  area,  by  bounding  it  on  the  east  by  the  ninety-eighth 
Bind  on  the  west  by  the  one  hundred  and  fourth  meridian  of  longi- 
tude and  on  the  south  by  the  thirty-second  and  on  the  north  by  the 
fort3'-iiinth  parallel  of  latitude.  This  area  includes  practically  all 
of  the  semiarid  district  lying  east  of  the  Rocky  Mountains,  and  covers 
about  330,000  square  miles  of  territory  where  the  problems  of  soil 
preparation  and  crop  rotation  are  practically  uniform. 

Throughout  this  vast  area  there  is  not  a  single  State  experiment 
station,  although  there  are  substations  at  Dickinson  and  Edgely,  N. 
Dak.,  Highmore,  S.  Dak.,  North  PJatte,  Xebr.,  and  Hays,  Kans.  Pre- 
liminary negotiations  have  already  been  entered  into  looking  toward 
cooperative  work  between  the  Bureau  of  Plant  Industry  and  the  State 
substations  at  all  these  points,  and  it  is  also  proposed  tnat  cooperative 
substations  be  established  at  other  points  in  North  Dakota,  South 
Dakota,  Nebraska,  Colorado^  and  Oklahoma,  at  Garden  City,  Kans., 
and  at  Amarillo  and  Channing,  Tex.  It  is  the  earnest  desire  of  the 
Department  to  make  these  experiments  truly  cooperative,  both  in 
planning  and  in  execution,  and  to  bring  together  the  best  ideas  and 
practices  and  work  them  out  into  a  system  of  cooperation  that  will 
be  of  great  benefit  not  only  to  the  Department  but  to  each  of  the 
cooperating  stations,  and  ultimately  to  the  farmers  of  this  entire  area. 
The  actual  practical  experience  of  the  men  who  have  been  in  close 
touch  with  tnese  problems  in  the  field  will  be  the  basis  of  the  work. 

The  field  work  has  been  well  established  at  Edgeley,  N.  Dak., 
Highmore,  S.  Dak.,  North  Platte,  Nebr.,  Hays,  Kans.,  and  Amarillo, 
Tex.  At  Dickinson,  N.  Dak.,  and  Bellefourche,  S.  Dak.,  it  was  found 
necessiiry  to  break  up  virgin  prairies,  and  although  this  was  done 
no  other  field  work  can  be  done  at  these  points  until  the  beginning  of 
next  season.  Arrangements  have,  however,  been  made  to  develop  it 
as  soon  as  possible  next  spring. 

Experiments  in  soil  preparation. — The  purpose  of  this  series  of 
experiments  is  to  ascertain  as  far  as  possible  what  system  of  culti- 
vation will  best  conserve  the  soil  moisture  for  the  uses  of  the  growing 
crop.  There  are  many  problems  connected  with  the  growing  of 
crops  in  the  semiarid  districts  that  are  of  great  importance  and  should 
be  solved  if  possible  without  unnecessary  delay,  but  experience  has 
shown  that  better  results  are  obtained  when  experiments  are  so 
planned  as  to  involve  as  few  variable  factors  as  possible,  and  when  all 
effort  is  centered  upon  a  few  general  principles  rather  than  upon 
many  subsidiary  problems.  It  is  for  this  reason  that  these  experi- 
ments have  l^een  made  as  simple  and  elementary  as  possible.  The  one 
question  they  are  planned  to  answer  is.  How  can  the  largest  average 
yield  of  the  four  staple  crops — corn,  wheat,  oats,  and  barley — through 
a  long  series  of  yeai*s  be  obtained?  By  raising  the  same  crop  con- 
tinuously by  the  ordinary  methods  of  culture  now  in  practice;  by 
continuous  cropping  with  the  same  crop,  using  the  most  approved 
methods  of  cultivation  for  moisture  conservation,  or  by  alternate 
cropping  and  summer- fallowing  by  the  most  approved  methods?  It 
will  be  the  aim  to  determine  which  of  the  answers  suggested  is  the 
correct  one. 

Crop  rotations. — There  are  few,  if  any,  problems  in  farm  manage- 
ment of  greater  importance  than  that  of  crop  rotation.  The  impor- 
tance of  the  problem  has  been  recognized  in  the  older  portions  of 
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this  country  for  many  years,  but  it  is  only  very  recently  that  it  has 
been  given  any  attention  in  the  West.  It  has  even  been  claimed 
that  it  is  not  of  as  great  importance  in  the  West  as  in  the  East 
Far  from  such  bein^  the  case,  it  is  probably  of  even  greater  impor- 
tance where  the  subject  of  moisture  conservation  is  an  essential  one 
than  in  the  more  humid  districts.  Very  little  carefully  planned  and 
systematically  executed  experimental  work  in  crop  rotation  has  been 
carried  on  in  this  country. 

In  order  to  reduce  the  number  of  variable  factors  as  much  as  pos- 
sible, it  has  been  considered  desirable  to  confine  these  experiments  to 
rotations  of  a  uniform  length,  and  after  careful  study  a  three-year 
rotation  has  been  decided  upon  as  the  best  for  the  purpose  of  this 
experiment,  although  probably  not  the  best  for  general  farm  practice. 
In  the  selection  of  crops  it  has  been  deemed  advisable  to  confine  the 
work  to  the  four  staple  crops  grown  in  this  district,  namely,  corn, 
wheat,  oats,  and  barley,  for  these  are  the  only  crops  that  are  grown 
extensively  throughout  the  entire,  district  extending  from  the  Pan- 
handle of  Texas  on  the  south  to  the  Canadian  boundary  on  the  north. 

Humus  conservation. — Nearly  all  of  the  various  systems  of  farm- 
ing heretofore  practiced  in  the  semiarid  districts  have  had  for  their 
prime  object  the  conservation  of  soil  moisture,  but  the  conservation 
of  the  humus,  or  organic  matter  of  the  soil,  has  been  entirely  neg- 
lected. In  fact,  some  of  the  most  popular  methods  of  moisture  con- 
servation are  the  most  destructive  of  organic  matter.  While  these 
methods  may  serve  to  increase  the  yields  temporarily  through  moisture 
conservation,  their  efficacy  will  decrease  with  the  decreasmg  organic 
matter  in  the  soil  until  ultimately  they  may  become  practically 
inoperative. 

In  order  to  make  a  thorough  study  of  the  relations  between  the 
organic  matter  of  the  soil  and  the  conservation  of  soil  moisture  a 
number  of  rotations  will  be  inaugurated  at  each  of  the  substations. 
These  rotations  will  include  not  only  the  above-mentioned  four  staple 
crops,  conunon  to  the  entire  area,  but  will  also  include  crops  peculiar 
to  the  several  localities,  and  both  annuals  and  perennials  of  tne  legu- 
minous and  nonleguminous  types  adapted  to  green  manuring,  or,  in 
other  words,  to  the  conservation  of  the  organic  matter  in  the  soil. 

HORTICTJIiTURAL  INVESTIGATIONS. 

The  pomological  work  of  the  Bureau  and  the  work  of  Experimental 
Gardens  and  Grounds  have  been  grouped  under  the  heading  of 
Horticultural  Investigations.  The  former  line  of  work  has  oeen 
partially  reorganized,  the  pomological  field  investigations  being 
placed  under  the  immediate  charge  of  Messrs.  William  A.  Taylor  and 
"^T.  Har'^ld  Powell,  ])omologists,  while  the  work  conducted  entirely  in 
he  city  ^^  Washington  will  continue  under  the  charge  of  Col.  G.  B. 
^^ra(*keti    'lomolog'-^^,  ^^  'heretofore.     The  reports  of  the  oiBScers  in 

m    7"  f\       hocr  lii.^        v'         .['k  follow. 

ft...     ninAT,  noT T.-poTTONS. 

"'       '  o- H     ,c  1:^41  jiG^iv^ai  Coi-ooi.Aoiis,  under  the  supervision  of 
:     -#.npirptf  T^'^'T^'^logip*^  b^Q  r»nntinued  during  the  past  fiscal 
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'ear  along  the  same  general  lines  as  heretofore.     Following  are  the 
ubjects  receiving  principal  attention: 

Dissemination  of  information. — Fruit  culture  is  now  recognized 
IS  one  of  the  leading  commercial  industries  of  the  country,  and  the 
ncrease  in  the  acreage  planted  amounts  to  thousands  of  acres  annu- 
illy.  This  office  is  engaged  in  investigating,  collecting,  and  disseminat- 
ing information  relating  to  the  fruit  industry;  cooperating  through 
[correspondence  in  the  extension  of  orchard  areas  and  the  renovation 
of  old  orchards,  the  selection  of  orchard  sites  and  of  varieties  with  a 
view  to  soil  and  climatic  adaptability;  and  dealing  with  the  various 
problems  that  confront  local  and  commercial  orchardists. 

Simplification  of  fruit  nomenclature. — The  lack  of  simplicity 
and  uniformity  in  nomenclature  of  American  fruits  has  been  in  the 
past  a  source  of  great  losses,  and  until  a  certain  name  in  one  nurserj^- 
man's  catalogue  stands  for  the  same  variety  that  this  particular  name 
represents  in  another  nurseryman's  catalogue  planters  will  necessarily 
5uffer  additional  losses.  This  office  is  cooperating  with  the  American 
Pomological  Society  in  the  purification  of  fruit  nomenclature,  BuUe- 
:in  No.  50  of  the  Bureau  of  Plant  Industry,  "  Nomenclature  of  the 
\pple,''  embodying  the  first  published  results  of  this  work,  having 
net  with  a  very  favorable  reception.  A  publication  on  the  nomencla- 
ure  of  the  pear  is  now  in  preparation,  and  it  is  hoped  that  it  will  be 
completed  during  the  year. 

Identification  and  estimation  of  fruits. — During  the  year 
1,590  fruits  were  submitted  for  examination  by  orchardists  and  iruit 
rrowers.  Of  this  number,  510  varieties  were  sent  for  identification, 
?38  of  which  were  unrecognized.  There  were  388  paintings  of  fruits 
nade,  and  889  descriptions  of  specimens  for  the  purpose  of  placing 
:he  varieties  on  record  in  the  office  were  prepared.  There  were  377 
rarieties  of  new  fruits  received  during  the  year,  some  of  which  were 
-eed lings.  They  were  carefully  examined  and  their  relative  merits 
-eported  upon,  many  of  the  new  varieties  being  promising.  During 
he  year  this  office  sent  177  varieties  of  fruits  to  State  experiment 
stations  and  other  places  throughout  the  country  for  the  purpose  of 
esting  their  adaptability  to  location. 

In  connection  with  the  identification  of  fruits  a  pomological  her- 
jarium  is  maintained.  It  is  quite  as  necessary  to  examine  and 
•lassify  the  foliage  as  the  fruits,  and  the  identification  of  the  latter 
>ften  depends  upon  an  examination  of  the  former.  During  the  year 
'00  specimens  were  added  to  the  herbarium  collection. 

C(K)PEKATivE  variety  ORCHARD. — The  Arlington  Experimental  Farm 
iiaintains  in  cooperation  with  this  office  an  experimental  orchard,  the 
)hjec't  of  which  is  to  include  all  of  the  deciduous  fruits,  both  wild 
md  cultivatod,  for  the  study  of  their  characteristics  with  reference 
o  quality  and  relative  value  for  commercial  and  family  use,  for 
he  (letennination  of  cultural  adaptability  and  the  correcting  of 
lomenclaturo.  for  establishing  the  identity  of  varieties,  and  for  the 
lis<ennnation  of  scions  of  well-authenticated  sorts.  A  very  credit- 
hie  beginning  has  been  made  in  this  work,  and  it  is  confidently 
xpected  that  the  results  will  be  very  satisfactory. 
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FIELB  INVESTIOATIONS  IN  POMOLOGY. 

The  pomological  field  investigations  liave  been  prosecuted  during 
the  past  year  under  the  immediate  direction  of  Messrs.  William  A. 
Taylor  and  G.  Harold  Powell,  pomologists  in  charge.  The  lines  of 
work  outlined  in  the  last  report  have  been  foUow^ed,  with  such  modi- 
fications as  to  fruits  experimented  upon  and  regions  worked  in  as 
the  crop  conditions  and  other  variable  factors  have  made  necessary. 
The  study  of  problems  concerning  the  long-distance  transportation  of 
fresh  fruits  has  been  given  increased  attention,  owing  to  their  >ital 
commercial  importance  and  the  widespread  desire  among  growers, 
shippers,  transportation  companies,  and  warehousemen  for  more 
exact  knowledge  regarding  the  underlying  principles  that  govern  the 
maintenance  in  sound  condition  of  fresh  fruit  while  in  transit  or  in 
storage. 

FRUIT    MARKETING. 

The  investigations  of  fruit  marketing  have  continued  to  be  per- 
sonally conducted  by  Mr.  William  A.  Taylor,  associated  with  jlr. 
G.  Harold  Powell.  Experimental  studies  of  the  methods  of  harvest- 
ing, packing,  and  forwarding  summer  apples,  peaches,  and  winter 
apples,  chiefly  to  European  markets,  have  been  made  during  the  year. 
In  these  investigations  an  effort  is  made  to  ascertain  the  relation  of 
varieties,  packages,  methods  of  packing,  etc.,  to  the  requirements  of 
long-distance  shipment,  with  special  reference  to  conditions  expe- 
rienced in  ocean  transit. 

Summer  apples. — The  experimental  export  shipments  of  summer 
apples  from  Delaware  have  demonstrated  the  practicability  of  deliver- 
ing even  the  tender  early  sorts  in  the  markets  of  the  United  Kingdom 
in  sound  and  wholesome  condition  when  proper  care  is  observed  in 
handling  and  packing  the  fruit  and  the  necessary  facilities  for  quick 
transfer  of  the  fruit  from  the  tree  to  the  refrigerated  compartment 
are  available.  Whether  the  extra  care  required  in  handling  such 
shipments  will  be  properly  compensated  by  higher  net  proceeds  of 
such  shipments  over  similar  fruits  in  American  markets  depends 
largely  upon  the  relative  abundance  of  competing  fruits  in  foreign 
and  domestic  markets  at  the  time  of  sale. 

Winter  apples. — In  the  fruit  marketing  work  great  attention  is 

still  being  paid   to  problems  involved   in   the  handling  of  winter 

apples  for  export.     The  apple  is  recognized  as  being  at  the  same 

time  our  most  valuable  fruit  crop  and  the  one  affecting  the  largest 

numl)er  of  j)roducers  and  consumers.     The  apple  crop  of  1905  was, 

according  to  commercial  estimates,  the  smallest  of  the  past  decade, 

being  little  more  than  half  as  large  as  that  of  the  preceding  year. 

Notwithstanding  this,  the  exports  were  but  20  per  cent  less  in  quan- 

itv  than  during  the  preceding  year  and  but  7  per  cent  less  than  the 

average  of  the  preceding  five  years.    Notwithstanding  the  high  prices 

hat  ])revaile(l  in  onr  domestic  markets  during  the  autumn  and  winter, 

or  the  first  time  since  comprehensive  commercial  estimates  of  the 

.ppi^  ovr  )  have  been  formulated  the  exports  of  this  fruit  exceeded  5 

•^'  ^     he  estimated  total  crop.     As  the  average  percentage  of 

«  -ported  ^^'i^'^nnr  the  previous  five  years  was  slightly  less 

^pnf  ,r-      ..    lor  ih^  ^rp^orlir^g  dccade  but  2  per  oent,  the 
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rength  of  the  European  demand  for  this  fruit  was  very  effectively 
emonstrated.  As  has  been  previously  suggested,  the  fostering  and 
iblishing  of  this  export  trade  until  it  reaches  a  sound  economic 
►asis  is  a  matter  of  the  most  profound  importance  to  the  American 
pple  industry.  More  complete  information  as  to  conditions  prevail- 
ng  on  the  ocean  and  in  foreign  markets  is  greatly  needed. 

Peaches. — The  adverse  climatic  and  crop  conditions  in  the  East- 
im  States  during  the  greater  part  of  the  summer  of  1905  rendered 
extensive  experimental  export  shipments  of  peaches  inadvisable  with 
:he  facilities  available.  A  successful  shipment  of  the  Bilyeu  variety 
from  Virginia  in  September,  1905,  agam  demonstrated  the  entire 
practicability  of  trans- Atlantic  shipment  of  the  later  varieties  from 
he  orchard  regions  from  Virginia  and  West  Virginia  northward, 
fvherever  properly  adjusted  railroad  schedules  are  available  and  the 
lecessary  ocean  refrigeration  obtainable. 

Pears. — The  export  trade  in  Bartlett  and  other  early  pears  from 
Sew  York,  inaugurated  by  the  Department's  experiments  in  1901, 
hows  a  gratifying  growth,  the  total  exports  of  pears  during  the  past 
'ear  being  valued  at  $631,972.  Just  what  portion  of  this  sum  rep- 
•esents  the  value  of  the  early  varieties  m  distinction  from  the 
vieffer  and  other  late  sorts  can  not  be  determined  with  exactness,  but 
n  view  of  the  very  light  exports  of  California  pears  for  the  season  it 
ppoars  probable  that  the  early  eastern  fruit  made  up  at  least  $500,000 
f  the  total  amount  nemtioned.  Although  none  of  these  exports 
re  known  to  have  originated  west  of  Buffalo,  N.  Y.,  the  beneficial 
ffect  of  the  movement  across  the  Atlantic  of  so  large  a  proportion  of 
he  eastern  crop  was  conspicuously  evident  in  central  and  western 
narkets,  which  in  many  former  years  have  been  overloaded  with 
astern  fruit  in  addition  to  that  from  near-by  producing  districts. 

FRUIT    TRANSPORTATION    AND    STORAGE. 

The  investigations  of  the  transportation  and  storage  of  fruits  have 
)een  conducted  during  the  past  year,  as  heretofore,  by  Mr.  G.  Harold 
Powell,  pomologist  in  charge,  who  has  been  assisted  by  Mr.  A.  V. 
>tubenrauch,  special  agent,  and  Mr.  L.  S.  Tenny,  assistant  pomolo- 
rist.  The  fruit  transportation  investigations  have  been  confined  to 
he  deciduous  and  citrus  fruits  of  the  Pacific  coast. 

Peaches  and  plums. — Continuing  the  experiments  similar  to  those 
•vith  Georgia  poaches  outlined  in  the  last  report,  peaches  and  plums 
hat  had  been  allowed  to  reach  hard  ripeness  on  the  trees  were  for- 
kvarded  in  tiMi  cars  from  Newcastle,  Cal.,  to  eastern  markets,  the 
Tuit  havin<r  been  cooled  before  shipping  to  about  50°  F.  to  quickly 
?heck  the  ripening.  It  was  intended  to  cool  it  to  40""  F.,  but  the 
ower  temperature  could  not  be  obtained  with  the  available  cooling 
facilities. 

The  outcome  of  the  shipments  was  encouraging  in  all  directions. 
Practically  all  of  the  fruit  arrived  in  New  York  in  sound  condi- 
ion.  There  was  slight  ripening  in  transit,  but  much  less  than  in 
he  usual  commercial  methods  of  shipment.  The  fruit  in  the  top  of 
he  car  was  slightly  riper  than  that  in  the  bottom,  but  the  difference 
wras  less  than  in  commercial  lots  shipped  at  the  same  time.     The 

H.  Doc.  6,  59-2 16 
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fruit  was  more  attractive  and  of  better  quality  than  the  usual  com- 
mercial lots  on  account  of  having  ripened  at  least  a  week  longer  be- 
fore picking.  It  is  probable  that  a  larger  export  trade  in  perishable 
fruits  can  be  developed  if  practical  methods  can  be  devised  for  cooling 
the  fruit  before  shipment,  and  that  a  wider  distribution  in  domestic 
markets  can  be  brought  about  on  account  of  the  better  carr}'iiig 
quality. 

This  work  has  had  the  active  cooperation  of  shippers  and  trans- 
portation companies  in  California.  It  has  awakened  the  interest  of 
refrigerating  engineers,  shippers,  and  transportation  lines  in  de\ising 
practical  methods  of  improving  and  handling  this  class  of  produce. 

Oranges. — Continuing  the  orange  experiments  mentioned  in  the 
report  for  100.")  large  quantities  of  oranges  handled  in  different  ways 
have  been  under  observation  in  Caliiornia  during  the  year.  In 
addition,  fruit  was  forwarded  to  New  York  in  70  cars  under  (1) 
ventilation,  (2)  ordinary  icing,  or  (3)  precooled  to  about  40°  F., 
followed  by  ordinary  icmg.  Our  own  representatives  accompanied 
the  cars  from  California  to  New  York  at  different  times  to  determine 
the  temperature  changes  that  occur  in  the  fruit  and  in  the  air  of  the 
cars. 

As  a  result  of  holding  the  orange  under  favorable  conditions  for 
decay  in  California,  sound  fruit  as  it  comes  from  the  tree  seldom 
decayed.  The  rot  increased  as  the  handling  became  complex  and 
severe.  In  about  50  experiments  sound  fruit  from  the  tree  developed 
1.5  per  cent  decay,  which  was  increased  to  4.5  per  cent  by  brushing 
and  10.5  per  cent  by  washing.  Where  all  of  the  oranges  showed 
slight  mechanical  injuries,  such  as  clipper  cuts,  stem  punctures,  fin- 
ger-nail scratches,  or  other  types  of  bruising,  from  25  to  75  per  cent 
decayed. 

In  the  shipping  experiments  a  similar  difference  in  decay  devel- 
oped. There  was  practically  no  decay  in  sound  fruit  that  had  been 
handled  very  carefully  under  any  of  the  methods  of  shipment,  but 
as  the  handling  was  increased  the  losses  multiplied.  Washed  oranges 
developed  more  rot  than  brushed  or  unbrushed  fruit,  and  the  fruit 
in  which  the  mechanical  injuries  were  visible  developed  the  maxi- 
mum amount. 

Comparing  the  dift'ercnt  methods  of  shipment,  the  fruit  that  was 
susceptibh*  to  rot,  like  the  washed  and  the  mechanically  injured  fruit, 
developed  most  decay  under  ventilation  and  least  under  precooling 
followed  by  ordinary  icing.  To  illustrate  the  comparative  eflSciency. 
the  rot  in  mechanically  injured  oranges  was  as  follows:  Ventilation, 
14  per  cent;  icing,  7  per  cent,  and  precooling  followed  by  icing,  4  per 
cent. 

To  determine  the  effect  of  holding  the  orange  different  lengths  of 

mie  after  })acking,  fruit  was  forwarded  in  20  cars  under  icing  to 

>  '»w  York.    The  results,  as  in  all  other  experiments,  indicate  that  a 

"Mind  orange  h'mdl^d  with  great  care  is  most  resistant  to  adverse 

ireatnuMit,    whik         bilges   made    susceptible   by   complex    handling 

levelop  the  »>>'"  ^    •       >le  in  transit.    The  decay  developed  as  the  time 

r^  oj,s:r'd  b"       cw  ,..i'ving  and  shipping,  but  the  increase  was  great- 

'^  -""^^       id    in   the  mechanically   injured   oranges.    To 

i  u.->tiat^      »  <c;  decay  in  carefully  brushed  fruit  in  all  the 

.oi-^moi   .  -nnf  ^"V»i*i<        v^s  5  per  ccut  in  the  washed  and 
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J  per  cent  in  the  mechanically  injured  fruit.  The  average  decay  on 
1  lots  shipped  the  first  day  after  packing  was  2  per  cent;  the  third 
ly,  3.5  per  cent;  the  fifth  day,  8.6  per  cent,  and  the  seventh  day  after 
icking,  9.5  per  cent. 

These  investigations  have  had  the  active  support  of  growers,  ship- 
ers,  and  transportation  interests,  all  of  which  have  given  the  Bureau 
earty  cooperation,  and  on  account  of  the  thorough  organization  of 
le  industry  it  has  been  able  to  put  into  practice  the  results  of  the  inves- 
igations.  Mechanical  injuries  are  being  reduced ;  packing  houses  are 
eing  remodeled  in  the  direction  of  simplicity;  the  fruit  was  shipped 
uring  the  past  season  more  quickly  after  picking  than  ever  before; 
campaign  for  better  spraying  and  fumigation  has  been  started  to 
vercome  the  necessity  for  washing  the  fruit,  and  the  transportation 
ompanies  have  shown  a  disposition  to  make  their  service  conform  to 
be  lacts  developed  by  the  experiments.  It  is  estimated  by  prominent 
hipping  interests  that  the  work  of  the  Bureau  of  Plant  Industry 
ras  worth  at  least  a  quarter  of  a  million  dollars  to  the  growers  during 
he  season  of  1905-6. 

Work  on  fruit  storage. — ^The  fruit-storage  investigations  have 
>een  extended  to  the  Pacific  coast,  and  large  quantities  or  apples  from 
lifferent  sections  of  California  were  stored  in  Los  Angeles,  Cal.,  and 
n  Jersey  City,  N.  J.,  to  determine  the  influence  of  different  methods 
)f  handling  and,  in  addition,  of  a  transcontinental  trip  on  the  keeping 
)f  the  fruit.  The  cooperative  study  of  the  effect  of  sod  and  tillage 
reatments  on  the  keeping  of  apples  has  been  continued  with  the  New 
York  Experiment  Station,  and  a  number  of  technical  studies  regard- 
ng  warehouse  temperatures  have  been  under  way  in  the  East.  Special 
ittention  has  been  given  to  the  farm  storage-house  problem,  the 
-esults  of  which  will  be  submitted  for  publication  in  the  near  future. 

VITICULTURAL    INVESTIGATIONS. 

The  work  on  grapes  has  continued  under  the  charge  of  Mr.  George 
I).  Ilusmann,  pomologist.  In  the  Pacific  coast  investigations  the 
problems  mentioned  in  former  reports  have  received  increased  atten- 
ion,  and  others  have  been  taken  up  in  connection  with  them.  To 
'ncourage  private  investigation  and  broaden  the  scope  of  the  work, 
cuttings  of  many  promising  varieties  of  grapes  have  been  distributed 
o  individuals  requesting  them.  The  call  for  information  on  the 
pruning,  training,  grafting,  and  culture  of  the  grape  and  the  best 
vays  of  handling,  keeping,  and  marketing  the  fruit,  as  well  as  the 
nanufacture,  storing,  and  disposition  of  the  products,  is  constantly 
ncreasing.  Samples  of  fruit  and  products  sent  in  have  teen  exam - 
nod,  and  descriptions  and  illustrations  made  of  new  and  especially 


ironnsing  varieties. 


Experimental  vineyards. — Additional  resistant  varieties  have 
x^en  j)lanted  in  the  experimental  vineyards,  and  other  Vinifera 
'arieties  \vere  grafted  on  additional  resistant  stock  varieties.  New 
rinifera  intro(hictions  are  being  grafted  and  fruited  to  determine 
vhether  they  have  a  specific  value  before  distributing  them. 

The  larger  California  experimental  vineyards  are  three  in  number, 
)eing  located  at  Oakville,  Fresno,  and  Cucamonga,  and  cover  each 
Tom  6  to  10^  acres.     Each  vineyard  contains  at  present  from  60  to 
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200  resistant  and  direct  producers  and  from  180  to  280  Vinifen 
varieties  grafted  on  resistant  stock.  Six  smaller  experimental  vine- 
yards of  1  or  2  acres,  located  on  representative  vineyard  soils  in  the 
State,  are  each  planted  to  from  70  to  100  varieties  of  resistants  and 
direct  producers. 

At  the  Plant  Introduction  Garden  at  Chico,  Cal.,  120  varieties 
were  planted  in  the  varietal  collection  vineyard,  and  cuttings  of  211 
resistant  varieties  have  been  planted  in  the  nursery  to  make  a  relative 
rooting  test.  At  the  Subtropical  Laboratory  at  Miami,  Fla.,  a  small 
collection  of  vines  has  been  maintained  with  a  view  to  developing! 
special  method  of  training  adapted  to  Florida  conditions. 

Results  secured. — Some  of  the  work  started  in  previous  years  is 
yielding  interesting  results.  For  instance,  of  20  Vinifera  wine  varie- 
tie.s,  grafted  in  regular  checks  on  different  stocks  at  the  Oakville 
vineyard,  an  average  stand  of  90  per  cent  on  Champini,  89.5  per  cent 
on  Doaniana,  74.0  per  cent  on  Herbemont,  72.5  on  Lenoir,  51.7  on 
Rupestris  Martin,  and  49.5  per  cent  on  Rupestris  St.  George  was 
obtained.  At  the  Fresno  vineyard,  of  10  Vinifera  varieties  grafted, 
an  average  of  90  per  cent  on  Champini,  80  per  cent  on  Lenoir,  80  per  • 
cent  on  Doaniana,  72  per  cent  on  Riparia  Gloire  de  Montpellier,  71 
per  cent  on  Herbemont,  03  per  cent  on  Rupestris  St.  George,  and  58 
per  cent  on  Rupestris  Martin  was  obtained. 

Some  of  the  resistant  varieties  appear  to  adjust  themselves  remark- 
bly  well  to  different  soils,  w^hile  some  do  exceedingly  well  on  certain 
soils,  but  fail  entirely  on  others.  Rainfall  records  are  being  kept  at 
all  the  vineyards,  and  temperature  records  at  Cucamonga,  Fresno, 
and  Oakville.  The  names  have  been  conspicuously  placed  on  the 
varieties,  so  that  comparative  studies  can  be  maae  by  the  many 
growers  visiting  them. 

RoTiTNDi  FOLIA  OR  APES. — lu  tlic  investigation  of  the  Rotundifolia 
tyj)e,  a  systematic  field  survey  of  the  species  as  found  both  in  the 
forests  and  under  cultivation  has  been  begun.  About  thirty  distinct 
cultural  varieties  of  more  or  less  merit  have  been  located,  and  their 
origin,  history,  and  vineyard  record  investigated.  Herbarium  speci- 
mens, photographs,  and  descriptions  of  most  of  these  varieties  have 
been  secured  and  arrangements  made  for  the  propagation  of  specimen 
vines  for  varietal  testing.  The  present  methods  or  culture,  training, 
and  prunini;,  relative*  suitability  of  soils,  marketability  and  domestic 
use  of  the  fruit,  and  probable  cost  of  production  and  yield  per  acre 
have  been  studied.  Tlie  marked  differences  found  in  the  size,  color, 
flavor,  texture,  and  quality  of  the  varieties  in  cultivation,  most  of 
vhich  are  men*  wild  vines  or  accidental  seedlings,  indicate  great 
possibilities  of  im])rovement  under  systematic  effort,  and  bid  fair  to 
^ring  into  profitable  culture  corsi'^e^«^>l"  ai^'^^s  of  unused  land  in  the 

lui     '^-'^  o^     1  vv.^tigciiiuii:    iitvt      ♦ntinued  in  charge  of  Mr. 

V'llr      i.^.^istant  pomologist.     Tht  uork  has  progressed  along 

k  o-     ;v  .leral    lines   as    indicated    in    previous    reports.     Some 

^-  ...m      .f  iicr^  Koo,^  «T*  -on  fr  c"^^«in  incidental  problems.    All  the 
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ork  has  been  directed  toward  one  main  object,  viz,  the  determina- 
Dn  of  the  adaptability  of  fruit  varieties  to  different  conditions 
id  their  value  for  specific  purposes  as  influenced  by  the  conditions 
ider  which  they  are  grown.  It  has  been  prosecuted  in  several  sec- 
ons  of  the  country  and  has  included  phenological  studies;  varie- 
laptability  investigations  of  orchard  fruits  m  the  Piedmont  and 
1  Ridge  areas  of  the  Southern  States,  in  the  Shenandoah  and 
uniberland  valleys,  comprising  the  Great  Appalachian  Vallev,  and 
I  the  Ozark  region  of  Missouri  and  Arkansas;  and  studies  oi  early 
pple  varieties  and  their  adaptability  to  conditions  in  the  coastal 
lain  of  the  Middle  and  South  Atlantic  States.  The  more  important 
icidental  problems  studied  have  been  the  evaporation  of  apples,  the 
»lf-sterility  of  peaches,  and  cross  and  self-pollination  studies  of  cer- 
lin  important  commercial  varieties  of  apples.  ^ 

MiscEiXANEOus  PROBLEMS. — The  phcnological  studies  have  been 
antinued  on  the  same  scope  and  basis  as  in  previous  years.  The  in- 
estigations  in  the  Piedmont  and  Blue  Ridge  areas  have  reached  a 
oint  where  a  preliminary  report  upon  the  adaptability  of  varieties 
f  orchard  fruits  in  these  areas  seems  advisable.  Such  a  report  has 
een  prepared  and  submitted  with  a  view  to  publication.  Field 
rork  in  the  Appalachian  Valley  was  begun  during  the  autumn  of 
905,  and  must  be  continued  for  a  considerable  period  of  time  before 

detailed  report  is  possible. 

Investigations  in  the  Ozark  region  of  Missouri  and  Arkansas  have 
>een  in  progress  during  portions  of  three  seasons.  Extremely  un- 
avorable  climatic  conditions  have  prevailed  at  some  period  during 
ach  of  these  vears,  seriously  injurmg  the  fruit  crop,  and  in  many 
nstances  making  it  a  complete  failure.  Further  investigations  in 
his  area  would  therefore  seem  to  be  essential. 

Studies  of  apples. — The  field  investigations  of  early  apples  on  the 
)elaware  Peninsula  and  in  southern  New  Jersey  were  continued.  The 
esults  of  the  three  seasons'  study  covered  by  this  work  are  being 
ompiled  with  a  view  to  their  publication. 

PLANS    FOR   future   WORK. 

The  pomological  field  investigations  will  be  continued  during  the 
nsuing  fiscal  year  along  the  same  general  lines  as  outlined  in  the 
)resent  report.     They  may  be  briefly  summarized  as  follows : 

Fruit  :MARKETiNr.. — The  work  in  fruit  marketing  planned  for  the 
urrent  year  includes  a  continuation  of  the  studies  of  grading  and 
izing  eastern  winter  apples,  investigations  as  to  their  availaoility 
nd  value  for  export,  and  further  experimental  investigation  of  ques- 
ions  involved  in  the  exportation  of  early  apples,  peaches,  pineapples, 
nd  pomelos.  Tt  is  hoped  that  certain  studies  of  important  economic 
eatures  of  fruit  handling,  such  as  cooperative  packing,  can  also  be 
aken  up  in  connection  with  other  phases  of  the  work. 

Fri'it  TRANSPORTATION  AND  STORAGE. — A  Continuation  of  the  fol- 
Dwing  lines  of  work  is  contemplated:  The  investigations  of  the 
nfluence  of  cultural  methods  on  the  keeping  quality  of  fruit,  both  as 
n  independent  study  and  in  cooperation  with  the  New  York  State 
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Experiment  Station,  on  certain  phases  of  the  work ;  of  the  principle 
which  govern  the  successful  handling  of  fruits  on  the  Pacific  coast 
for  storage  purposes ;  the  adaptability  of  different  systems  of  cold 
storage  to  fruit- farm  conditions;  the  causes  of  losses  in  perishable 
fruits  in  transit ;  the  causes  of  losses  in  citrus  fruits  from  decay  in 
California  and  an  extension  of  the  work  to  Florida ;  and  the  investi- 
ffation  of  chemical  changes  in  stored  fruit,  in  cooperation  with  the 
Bureau  of  Chemistry.  An  extension  of  the  fruit  storage  work  to  the 
central  United  States,  in  cooperation  with  the  Iowa  Agricultural 
Experiment  Station,  is  also  contemplated. 

ViTicuLTURAL  INVESTIGATIONS, — The  various  problems  undertaken 
in  the  investigation  of  the  Rotundifolia  type  of  grape  are  to  be  con- 
tinued. The  establishment  of  a  suitably  located  cooperative  experi- 
mental vineyard  lin  which  to  assemble  for  comparison,  study,  and  test 
the  promising  varieties  that  are  being  located  is  contemplated.  Ex- 
periments in  propagation  already  begun  will  be  continued,  and  some 
pollination  studies  will  be  undertaken. 

The  investigations  in  the  California  experimental  vineyards  will 
be  enlarged.  Systematic  observations  on  the  congeniality  of  scions 
to  stocks,  fruiting  notes  on  both  Viniferas  and  direct  producers,  data 
on  adaptability  of  varieties  to  soil  and  climatic  conditions  and  viticul- 
tural  districts,  and  observations  on  the  resistance  of  varieties  and  on 
the  relative  rooting  qualities  of  resistant  varieties  will  be  made.  Ex- 
tensive nursery  grafting  experiments  in  connection  with  the  relative 
rooting  tests  of  stocks  at  the  Plant  Introduction  Garden  at  Chico, 
Cal.,  are  contemplated. 

P^'ruit  DISTRICT  INVESTIGATIONS. — lu  the  fruit  distrfct  work,  as 
already  indicated,  many  of  the  problem.s  now  under  consideration 
require  further  attention.  Plans  for  the  immediate  future,  therefore, 
involve  mainly  a  continued  investigation  of  the  projects  now  in  hand. 
It  is  also  hoped  that  a  comprehensive  study  oi  the  adaptability  of 
peach  varieties  in  the  Southern  and  South  Central  States  can  be 
undertaken  during  the  year. 

EXPERIMENTAL  OABBEN  AND  OB0X7NDS. 

This  branch  of  the  Bureau  has  continued,  as  heretofore,  under  the 
supervision  of  Mr.  E.  M.  Byrnes,  superintendent.  In  connection 
^\ith  the  regular  work  of  the  year  there  were  propagated  and  dis- 
tributed 02.30()  plants,  representing  67  different  species  and  varieties. 
The  following  changes  and  improvements  have  taken  place  during 
the  past  fiscal  year : 

(iRKENiioi  SK  REPAIRS. — Sucli  miuor  ropairs  were  made  to  the  old 
/reenhouses  as  were  necessary  to  keep  them  in  a  temporarily  service- 
tole  condition.  Additional  heating  surface  was  placed  in  two  of  the 
louses,  about  800  feet  of  pipe  being  used  in  the  work.  The  hallway 
•oniiecting  the  new  range  of  greenhouses  with  the  offices  and  work- 
•>onis  wjis  painted,  and  the  two  steam  boilers  heating  the  old  range 

■  greenhouses  and  the  oflice  rooms  of  the  Bureau  were  overhaulwi 
leaned,  painted,  covered  with  fire  clay,  and  furnished  with  a  new 
ining  of  fire  brick  and  new  gi^ate  bars.  Additional  machinery  has 
m^n  -ns^nll"'^'  in  *iw  -^Mrpontiv   j^»r»T-  '^onnectcd  with  the  gTeenhouses. 
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-storage  room  7  by  9  feet  was  built  for  the  Office  of  Seed  and 
troduction  and  Distribution  at  the  north  end  of  the  slat  shed 
storing  ^apevines  and  strawberry  plants  in  connection  with 
rressional  seed  distribution.  There  has  also  been  erected  a 
142  feet  long,  20  feet  wide,  and  12  feet  hiffh  for  the  purpose 
g  compost  material.  A  tool  room  22  feet  long  has  been  con- 
at  the  south  end  of  this  shed. 

HOUSE  OPERATIONS. — In  the  new  range  of  greenhouses  Nos. 
are  devoted  to  the  propagation  of  new  plants  and  fruits  col- 

•  the  Office  of  Se^d  and  Plant  Introduction  and  Distribution; 
devoted  to  seed  testing,  tea  culture,  and  drug  plant  investiga- 
d  a  section  is  used  as  a  quarantine  house  for  plants  received 
road  which  are  infested  with  fungous  and  insect  pests;  No.  4 
or  experimental  work  of  various  offices  of  the  Bureau ;  No.  5 
d  to  the  propagation  of  plants  from  cuttings  sent  in  by  the 
■  Seed  and  Plant  Introduction  and  Distribution  which  are 

ornamenting  the  grounds,  for  experimental  work,  and  for 
ion,  and  No.  6  contains  a  collection  of  tropical  and  sub- 
plants. 

Xo.  7  is  devoted  to  growing  the  stock  of  bedding  plants 
he  winter  and  spring  and  to  a  collection  of  chrysanthemum 
uring  the  summer  and  autumn.  The  collection  of  chrys- 
ms  this  vear  is  composed  of  1,795  plants  in  203  varieties  and 
lings.  Of  the  varieties  57  were  selected  as  the  best  of  the 
1  ffrown  last  year;  146  are  new,  selected  as  the  best  of  those 
ed  in  1906,  while  the  140  seedling  plants  are  the  result  of 
nade  last  autumn.     Our  annual  chrysanthemum  show  was 

the  public  from  October  30  to  November  7,  1905.  It  is 
i  that  45,000  people  visited  the  show  during  the  eight  days 
pen.  On  the  morning  of  November  8  four  wagonloads  of 
hemum  blooms  were  cut  and  distributed  to  the  various  hos- 

Washington,  I).  C. 

No.  8  has  been  planted  for  experimental  work  with  1,280 
its  in  8  varieties,  while  Nos.  9  and  10  are  devoted  to  experi- 
vork  with  vegetables. 

s  Nos.  11,  12,  and  13  have  been  planted  for  experimental 
th  3,459  carnation  plants  in  nine  of  the  leading  commercial 

and  1,087  seedling  plants.  These  plants  will  be  grown 
ass  thron^rhout  the  season.  Bench  space  has  been  reserved  in 
uses  for  1,429  carnation  plants  of  commercial  varieties,  field 
ivhich  will  be  innnediately  planted.  Of  these,  342  will  be 
in  114  boxes,  3  plants  in  each  box,  which  will  contain  1  cubic 
-oil.  The  total  number  of  carnations  planted  in  the  house 
),075  in  nine  of  the  leading  commercial  varieties  and  1,087 

plants.  The  latter  are  the  result  of  crosses  made  last  win- 
nsiderable  work  has  been  accomplished  in  the  past  season 
inii:  greenhouse  carnations.     Several  seedlings  show  new  de- 

froni  the  parents  in  very  long  stems,  well-developed  calyxes, 
dom  in  blooming, 
roton   has  come  into  use  during  recent  years   for  summer 

•  in  parks,  the  richly  colored  foliage  of  this  tropical  shrub 
it  very  desirable  for  this  purpose.  Several  new  forms  which 
well  have  been  produced  in  the  greenhouse,  being  improve- 
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ments  over  already  existing  varieties.  Other  ornamental  plants  f 
which  have  been  taken  up  with  a  view  to  their  improvement  are  the  I 
chrysanthemum,  hippeastruni,  poinsettia,  and  pelargonium.  Among 
the  seedling  chrysanthemums  raised  last  summer  several  distinct  and 
desirable  forms  made  their  appearance. 

In  the  old  range  of  greenhouses  No,  1  is  devoted  principally  to  i 
collection  of  economic  plants ;  No.  2  has  been  used  by  Normal  School 
No,  2,  of  Washington,  D.  C.,  in  school  garden  work ;  No.  3  and  a 
temporary  sash  house  90  feet  long,  11  feet  wide,  and  10  feet  high 
are  devoted  to  the  experimental  w^ork  of  various  offices  of  the  Bureau: 
No.  4  is  assigned  for  school-garden  work  to  Normal  School  No.  1,  oi 
Washington,  D.  C. ;  No.  5  is  devoted  to  a  collection  of  citrus  and 
other  tropical  fruits;  while  No.  6  contains  a  collection  of  81  varie- 
ties of  European  grapes. 

General  improvements. — An  open  trench  1,620  feet  long,  on  the  | 
east  front  of  the  grounds,  which  carried  off  surface  water  from 
heavy  rains,  was  filled,  graded,  surfaced  with  topsoil,  and  sown  down 
in  grass.  A  cement  walk  12  feet  wide  and  36  feet  long  was  laid 
across  the  parking  at  the  northwest  corner  of  the  grounds;  2,362 
feet  of  18-foot-wide  gravel  roads  were  resurfaced  with  281  cubic 
yards  of  bank  gravel ;  a  cement  gutter  520  feet  long  and  2  feet  wide 
was  laid  on  the  south  side  of  the  gravel  road  in  the  northwest  portion 
of  the  grounds;  a  brick  catch-basin,  with  iron  grate,  was  built  and 
connected  to  the  sewer  with  225  feet  of  G-inch  terra-cotta  pipe  to 
drain  this  portion  of  the  grounds  during  heavy  rains;  80  square 
yards  of  asphalt  road  and  walks  were  repaired,  and  a  brick  tank  5 
leet  deep,  10  feet  wide,  and  10  feet  long  was  built  underground  near 
the  new  ^eenhouses  and  covered  with  lumber.  This  tank  is  used 
for  liquid  fertilizer,  a  hand  force  pump  being  mounted  on  the  tank 
and  the  fertilizer  pumped  into  the  greenhouses  as  required. 

The  site  occupied  by  the  new  range  of  greenhouses  and  the  new 
trial  grounds  was  inclosed  on  the  south  and  east  fronts  with  a  neat 
galvanized-wire-mesh  fence  800  feet  long  and  5  feet  high,  with  2-inch 
iron  pipe  posts  and  1-inch  rail  for  supports. 

During  the  season  the  lawns  were  mowed  and  their  edges  trimmed 
as  often  as  required  to  maintain  them  in  good  condition.  The  asphalt 
roads  and  walks  were  swept  daily  and  the  gravel  roads  were  kept 
clean  and  free  from  weed  growth ;  dead  branches  were  removed  from 
the  trees  and  shrubs  and  the  shrubs  were  pruned ;  and  the  privet,  osage 
orange,  and  arbor  vita3  hedges  were  trimmed  twice  during  the  sea- 
son. During  the  winter  a  portion  of  the  lawns  was  top-dressed  with 
300  cubic  yards  of  well  decomposed  stable  manure.  About  3  acres 
in  the  northeast  corner  of  the  grounds  were  manured,  plowed,  and 
fenced  in  with  000  linear  feet  of  4-foot  heavy  steel-wire  fencing;  a 
')ol  room  was  built  and  two  closets  installed  on  the  ground,  and  the 
..ot  was  allotted  to  the  public  schools  of  Washin^on,  D,  C.,  for 
:Mionl  garden  work. 

>i<]namental  planting  in  the  grounds. — A  collection  of  10,500 

lard   sorts  of  hyacinth,  tulip,  and  narcissus  bulbs  and  2,700 

..-^v  plants  was  p  .n^^'^d  in  the  grounds  in  the  autumn  for  display 

lie  ear'  '  spring  ^Hootion  of  16,267  bedding  plants,  in  57 

.,     ioc   y^r    rarieti*^^      •      f      ror'cal  plants,  in  30  species  and  varie- 

unfar  i.      v^c    lar^y  cUmbing  plants  and  yines 
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rere  planted  to  cover  the  wire-mesh  fence  inclosing  the  new  range 
f  greenhouses  and  trial  grounds,  the  north  side  and  west  end  of  the 
uiTding  used  for  offices  and  workrooms,  and  one  slat  storage  shed; 
10  rapid-growing  annual  flowering  vines  were  planted  to  cover  the 
ne  buildings,  sheds,  and  board  fence  south  of  the  Department 

iiding;  and  68  flowering  shrubs,  in  32  species  and  varieties,  24 
me  trees,  in  4  varieties,  7  young  willow  trees,  each  of  a  different 

riety,  and  8  young  oak  trees,  m  4  varieties,  were  planted  in  the 
rounds  in  cooperation  with  the  Office  of  Seed  and  Plant  Introduc- 
on  and  Distribution.  There  were  also  planted  in  our  trial  grounds 
243  hybrid  lettuce  plants  for  seed  selection  and  a  new  variety  of 
le  cowpea  from  India  for  testing. 

SEED  AND  PLANT  INTKODUCTION  INVESTIOATIONS. 

Under  this  general  heading  have  been  grouped  the  Office  of  Seed 
tid  Plant  Introduction  and  Distribution  and  also  the  Seed  Labora- 
Dry.  The  progress  of  these  lines  of  work  during  the  past  fiscal  year 
5  reported  in  the  following  paragraphs: 

SEEB  AND  FLAHT  INTBOBUCTION  AND  DISTBIBUTION. 

This  branch  of  the  Bureau  during  the  year  was  in  charge  of  Mr. 
I.  J.  Pieters,  botanist,  and  Mr.  David  Fairchild,  agricultural  ex- 
ilorer.  Mr,  Pieters  resigned  on  September  20,  1906,  to  engage  in 
•rivate  business.  The  report  of  these  officers  on  the  work  under  their 
harge  during  the  past  year  follows : 

FOREIGN  INTRODUCTIONS  AND  PROGRESS  MADE  THEREWITH. 

The  work  of  introducing  promising  seeds  and  plants  from  foreign 
ountries  for  testing  as  to  their  adaptability  to  various  sections  of 
he  United  States  has  continued,  as  in  preceding  years,  under  the 
mmediate  direction  of  Mr,  David  Fairchild.  A  summarized  state- 
lent  of  the  work  of  the  year,  including  the  progress  made  with  some 
f  the  importations  of  previous  years,  follows : 

Agricultural  explorations  of  the  year, — The  exploration  work 
or  the  year  has  been  practically  confined  to  the  Chinese  Empire.  In 
Lugust,  1905,  Mr.  Frank  N.  Meyer  was  sent  as  agricultural  explorer 
0  Peking,  It  is  known  that  a  great  many  of  our  cultivated  fruits 
lad  their  origin  somewhere  in  China,  and  many  reports  from  mis- 
ionaries,  consuls,  and  travelers  have  shown  that  the  Chinese  Empire 
5  still  unusually  well  supplied  with  fruits  unknown  or,  at  least, 
ittle  known  to  the  people  of  the  United  States.  It  is  also  well  known 
hat  the  climatic  conditions  of  Manchuria  approximate  very  closely 
hose  of  our  northwestern  plains  region,  and  it  is  believed  that  the 
xploration  of  Manchuria  will  reveal  the  presence  of  many  valuable 
ultivated  and  wild  plants  which  will  prove  perfectly  hardy  on  the 
)lains  of  the  Northwest  where  fruit  and  shade  trees  and  hardy  grains 
re  greatly  needed.  Mr.  Meyer  was  instructed  to  spend  the  winter  in 
he  neighborhood  of  Peking  and  a  part  of  his  time  in  the  vicinity  of 
Shanghai,  with  the  intention  of  authorizing  him  to  proceed  into 
lancnuria  in  the  spring.    This  plan  was  carried  out,  and  Mr.  Meyer 
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is  now  in  Manchuria,  having  received  permission  from  the  Japanese  j 
Government  to  explore  that  country.  I 

A  great  quantity  of  living  material  has  already  been  received  from  /: 
Mr.  Meyer,  and  by  quick  and  careful  propagation  in  the  greenhouses 
at  Washington  and  in  the  Plant  Introduction  Garden  at  Chico,  CaL, 
this  now  represents  hundreds  of  thousands  of  grafted  trees  or  grow- 
ing seedlings  of  greater  or  less  promise  for  the  farmers  and  fruit 
growers  of  the  country.  Among  the  three  hundred  or  more  lots  of 
seeds  and  plants  sent  in  are  the  seedless  hardy  North  China  persim- 
mon, which  can  be  grown  in  the  Northern  States,  a  hardy  wild  apri- 
cot for  the  breeders  of  this  fruit,  a  new  hardy  peach,  "soft-shelled 
walnuts,  interesting  Chinese  CTape  varieties,  an  edible-fruited  haw- 
thorn, interesting  maples  and  pines  for  our  parks,  chestnuts  and 
edible-kernelled  apricots,  and  untried  seeds  of  rices,  sorghums,  cab- 
bages, spinach,  and  radish.  . 

Date  gardens. — The  introduction   of  new   varieties   of  the  date 

Salm  has  been  confined  during  the  year  to  an  importation  from  the 
ahara  of  three  suckers  of ''  Tazeza'oot  "  and  three  of  "  Bent  Kebala" 
dates,   which   were   distributed   among  the  gardens   at   Yuma  and 
Tempe,  Ariz.,  and  Mecca,  CaL,  maintamed  in  cooperation  with  Plant 
Life  History  Investigations.     It  has  been  the  policy  during  the  past 
year  to  continue  the  Mecca  garden^  but  to  incur  no  greater  expense 
than  necessary  in  doing  so.     The  rise  of  water  in  the  Salton  Basin 
caused  by  the  inflow  from  the  Colorado  River  has  been  so  great  as  to 
form  a  serious  menace  to  the  safety  of  this  garden,  and  everything 
has  been  kept  in  readiness  to  move  the  date  palms  whenever  it'might 
become  necessary.     Up  to  the  end  of  the  last  fiscal  year  such  necessity 
had  not  arisen,  although  the  garden  at  that  time  was  only  30  feet  above 
the  surface  of  the  new  lake.     It  has  been  necessary  to  make  a  special 
effort  during  the  year  to  destroy  certain  scales  and  other  insect  pests 
that  have  been  found  cm  the  date  palms,  and  in  order  to  protect  the 
future  of  this  industry  two  competent  men  have  been  sent  to  every 
place  where  imported  date  })alms  have  been  planted  recently  and 
every  infected  or  suspicious  looking  tree  has  been  treated  with  fiydro- 
cyanic-acid  gas. 

Kesistaxt  grapes. — The  investigations  in  the  introduction  of 
phylloxera-resistant  varieties  of  grapes,  carried  on  in  cooperation 
with  the  Field  Investigations  in  Pomology,  have  been  continued  dur- 
ing the  past  year,  one  new  vineyard  having  been  established  in  the 
neighborhood  of  Stockton,  Cal.,  and  a  beginning  having  been  made 
on  a  varietal  plantation  of  resistant  vines  at  the  Plant  Introduction 
Garden  at  Chico,  Cal.  The  vineyards,  especially  the  one  at  Oakville, 
Cal.,  have  been  kept  in  excellent  order  and  will  no  doubt  prove 
'\xtreinely  useful.  This  work  is  more  fully  discussed  in  the  report  on 
v'iticultural  investigations.  Field  Investigations  in  Pomology. 

Yaltias,  taros,  and  dasiieens. — These  three  remarkable  wet-land 
'^^ot  crops,  whose  importance  was  Rvi^t  emphasized  by  Mr.  W.  0. 
iarrett,  of  this  Bureau,  have  been  tried  in  the  South  and  give  prom- 
-r  if  success.  They  promise  so  much,  in  fact,  that  from  dinerent 
M  IT,  of  the  world  many  varieties  have  been  assembled  for  trial  until 
h^  ^-^partment  has  th<*  ^«'':'gest  collection  of  these  plants  in  the  world. 
]pfor    f/>  fV..     oTYiTirinTi  caladium  of  our  flower  beds  and 
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»w  best  in  land  that  is  too  wet  for  ordinary  crops.     Throughout  the 

.wuthern  States,  as  far  north  as  the  Carolinas,  certain  varieties  will 
ow  and  produce  their  abundant  edible  roots.  These  are  not  only 
pleasant  change  from  the  ordinary  sweet  and  common  potato,  which 

Hey  resemble  in  composition,  but  are  such  abundant  starch  producers 
at  they  may  play  a  decided  role  as  stock  food  or  in  alcohol  produc- 

on.     The  possibility  of  a  new  root  crop  for  wet  lands  lies  m  these 

lants. 

Japanese  matting  rush. — During  the  year  work  has  been  con- 
nued  on  the  matting- rush  garden  near  Georgetown,  S.  C.  The  loca- 
on  of  the  garden  was  changed  from  Cat  Island  to  nearer  George- 
3wn,  owing  to  the  fact  that  the  soil  in  the  latter  place  seems  better 
dapted  to  this  culture  and  the  locality  is  more  convenient  of  access, 
i'he  results  of  two  years'  work  seem  to  indicate  that  most  of  the  rice 
inds  of  this  part  of  the  State  are  too  heavy  and  too  rich  to  grow 
be  matting  rush  to  perfection.     The  rush  grows  thickly,  but  not  to 

sufficient  length.  It  is  believed,  however,  that  by  the  proper  selec- 
ion  of  plants  and  by  growing  them  upon  the  more  sandy  areas  of 
lie  rice  lands,  they  will  make  a  sufficient  growth  for  use  by  matting 
lanufacturers. 

An  important  development  of  the  year  was  the  discovery  that  the 
ommon  American  rush,  Sdrpus  americanus^  could  be  used  for  the 
lanufacture  of  a  coarse  grade  of  matting.  Three  experts  have  been 
ent  into  the  field  for  a  short  period  to  determine  where  a  large  quan- 
ity  of  this  plant  can  be  found  in  native  growth  and  to  send  samples 
fit  to  manufacturers  for  testing.    The  results  so  far  obtained  have 

en  entirely  satisfactory  and  show  that  under  proper  conditions 
[,  can  be  made  useful  in  the  manufacture  of  matting. 

MlSCELLu\NEOi:S  TROPICAL  AND  SUBTROPICAL  PLANTS. No  nCW  Varfe- 

ies  of  the  mango  have  been  received  during  the  year,  but  two  varie- 
ies  previousl}'  distributed  have  fruited,  namely,  the  Bennet  Alphonse 
nd  the  Sundersha,  importations  Nos.  8727  and  7108,  respectively, 
^hese  are  distinct  varieties  of  superior  merit  and  represent  different 
ypes.  Other  varieties  will  probably  fruit  next  year,  and  it  will 
hus  be  possible  to  pass  upon  the  quality  of  the  varieties  that  are 
eady  for  distribution. 

A  number  of  shipments  of  tropical  and  subtropical  plants  have 
)een  made  to  Porto  Rico,  the  Hawaiian  Islands,  and  to  the  Panama 
>nal  Zone.  It  is  hoped  that  the  Canal  Zone  will  be  found  especially 
dapted  to  the  culture  of  the  mangosteen,  the  introduction  of  which 
nto  this  couiitrv  has  so  far  been  attempted  without  success.  To 
lawaii  have  Ix^eii  sent  some  350  plants  of  the  cacao  which  were 
•aised  in  the  Department  greenhouses  and  are  considered  very 
aluable. 

•ISTRIIUTION  OV  SEEDS  AND  PLANTS,  AND  WORK  CONNECTED  THEREWITH. 

The  Congressional  distribution  of  seeds  and  plants  was  carried  on 
urin<z  the  past  year  essentially  as  in  the  year  preceding.  The  con- 
:-act  for  packeting,  assembling,  and  mailing  vegetable  and  flower 
jeds  was  awarded  to  the  Brown  Bag-Filling  Machine  Company,  of 
itchburg,  Mass.,  at  $1  per  thousand  packets,  this  being  the  lowest 
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bid  received.  A  total  of  36,410,025  packets  of  vegetable  and  flo 
seeds  was  put  up  under  this  contract  during  the  period  from  Nova 
ber  27,  1905,  to  April  25,  1906.  The  usual  quotas  of  cotton  sk 
grass  seed,  bulbs,  grapevines,  and  strawberry  plants  were  sent  out 
Congressional  order,  the  only  change  from  the  preceding  year  bei 
that  the  tobacco-seed  distribution,  perviously  carried  out  by  i 
allotment  of  regular  quotas,  was  confined  to  a  limited  distribution 
seed  of  improved  varieties,  conducted  in  cooperation  with  PI 
Breeding  Investigations.    An  outline  of  the  distribution  of  spe< 

seeds  and  plants  during  the  year  follows: 

• 

PiSTACHE  DISTRIBUTION. — During  the  past  year  the  first  sys 
distribution  of  pistache  seedlings  raised  in  the  Plant  Introdi 
Garden  at  Chico,  Cal.,  has  been  made.     The  plans  for  this  distr 
tion  were  carefully  worked  out  by  Mr.  Walter  T.  Swingle,  ph; 
gist  in  charge  of  Plant  Life  History  Investigations,  and  sev 
thousand  young  trees  have  been  sent  to  persons  interested,  in  ( 
fornia,  Nevada,  Utah,  and  the  Southwest.    The  object  of  this 
introduction  is  to  determine  the  range  of  territory  where  the 
tache  tree  will  thrive.     The  moisture  and  temperature  require 
of  this  tree  are  not  yet  thoroughly  understood,  but  it  is  believed  t 
will  grow  in  a  great  many  sections  where  the  soil  is  too  dry  for 
other  useful  tree.     Scions  from  the  choicer  varieties  have  air 
been  secured  and  the  propagation  of  these  varieties  is  going  on  ii 
greenhouses  and  at  Chico.     As  soon  as  the  preliminary  distribv 
of  the  trees  demonstrates  where  they  can  be  grown  successf 
scions  of  the  choicer  varieties  will  be  sent  to  those  who  desire  to  e: 
lish  this  culture  on  a  commercial  basis.     Some  seed  of  hardy 
stock  from  Baluchistan  and  some  of  the  native  stock  from  Texas 
also  been  secured.     It  is  thought  that  these  seedlings  will  be  par 
larly  adapted  as  stocks  for  the  semiarid  regions. 

MiscELLAMEOus  DISTRIBUTION. — From  thft  Plant  Introduction 
den  at  Chico,  Cal.,  there  have  been  distributed  through  this  office  i 
neighborhood  of  500  wood-oil  nut  trees,  24,000  paper  plants,  se^ 
thousand  plants  of  the  udo,  and  several  thousand  pistache  tree 
before  mentioned.  These  have  been  the  principal  distributions  : 
this  point,  although  thousands  of  plants  of  various  kinds  have 
been  distributed  from  the  garden. 

The  practice  of  sending  seeds  to  Alaska  to  be  distributed  u 
the  direction  of  the  Alaska  Experiment  Station  authorities  was 
tinned  during  the  year,  as  was  also  the  limited  distribution  of  sp 
seeds  and  plants  where  there  seemed  to  be  occasion  for  such  v 
Fifty  thousand  packets  in  all  have  been  sent  to  Alaska.  The 
ribution  of  cotton  seed,  sugar-beet  seed,  etc.,  was  continued  as  1 
>^fore. 

^uoAR-BEET  SEED  GROWING. — The  work  of  produciug  a  high-g 
jt  viigreed  strain  of  sugar-beet  seed  has  been  continued  during  the 
ear,  but  the  work  must  run  through  one  more  year  before  a 
'  'te  report   of  this  phase  of  the   investigations  is  possible. 
-ni   ts  obtained  during  the  year  just  passed  have  continued  to  1 
*»vorable  as  those  mentioned  in  the  last  report,  and  the  work 
HTriotl  on  s^^ng  T^'*Tr»^^ically  th<*  'Bam'^  lines  as  reported  last  year. 
irQf--      ocs         irppr^'^sn    ,T>r    'oreign  grown  seed  show  thf 


BUBEAU   OF   PLANT   INDUSTRY.  253 

•age  the  Kleinwanzleben  sugar-beet  seed  grown  in  Washington 
^as  superior  to  all  others,  yielding  more  sugar  per  acre  than 
ler  except  the  European  seed  of  a  special  sort  that  was  received 
small  quantity  for  special  experiment. 

v'iNG  SPECIAL  COTTON  SEED. — During  the  past  year  the  work  of 
g  special  strains  of  cotton  seed,  in  cooperation  with  Dr.  H.  J. 
:  and  Mr.  W.  A.  Orton,  of  this  Bureau,  has  been  continued,  the 
-resistant  varieties  being  grown  under  Mr.  Orton's  direction 
3  improved  hybrids  of  Sea  Island  cotton  under  the  direction 
tor  Webber.  The  seed  secured  from  fields  of  disease-resistant 
has  been  distributed,  and  arrangements  have  been  made  for 
g  a  larger  quantity  during  the  current  year. 

I  GROWING. — The  experimental  work  on  the  growing  of  Dutch 
las  been  continued  along  the  same  lines  as  last  year.  An 
lent  with  a  private  bulb-growing  company  has  demonstrated 
lips  and  hyacinths,  at  least,  can  not  be  profitably  grown  under 
iditions  prevailing  at  a  locality  in  North  Carolina,  and  it  is 
)ubtful  whether  narcissus  bulbs  can  be  profitably  produced  in 
3tion.  The  experiments  with  the  various  fertilizers  indicated 
rtain  animal  fertilizers  were  very  injurious,  whereas  cowpeas 
under  gave  on  the  average  as  good  results  as  any  of  the  fer- 
The  work  in  this  section  will  not  be  continued,  but  there 
ications  that  the  extreme  southern  part  of  Texas  may  prove 
ivorable  for  the  culture  of  the  Bermuda  lily,  and  experiments 
his  line  have  been  planned  for  the  coming  year. 

AL  WORK. — The  work  on  the  introduction  and  adaptation  of 
has  continued,  as  heretofore,  under  the  immediate  direction 
M.  A.  Carleton,  cerealist  in  charge  of  Grain  Investigations. 
)rk  of  the  year  has  been  devoted  chieflv  to  the  following  sub- 
(1)  Introduction  of  Sixty-Day  oat;  (2)  cereals  adapted  for 
iithwest;  (3)  Ivanov  and  Abruzzes  ryes;  and  (4)  proso,  or 
1  millet. 

Dtation  trials  with  the  Sixty-Day  early  variety  of  oat  have 

en  conducted  on  a  rather  extensive  scale  for  three  vears,  while 

er  numl)er  of  tests  at  several  of  the  State  experiment  stations 

?en  made  continuously  during  five  years.     Sufficient  evidence 

at  hand  to  leave  no  doubt  of  the  value  of  this  oat  for  the 

regions  of  the  Mississippi  Valley  and  Great  Plains  between 

•n  Oklahoma  and  Minnesota.    The  early  oats  are  usually  found 

hern  latitudes,  but  the  Sixty-Day  is  apparently  an  exceptional 

in  being  adapted  to  northern  localities  and  in  being  some- 

rought  resistant,  tliongh  it  is  probable  that  its  freedom  from 

ct  of  drought  is  largely  due  to  its  earliness  in  ripening.     The 

)ay  oat  was  introduced  from  the  southwestern  part  of  Russia. 

invariably  given  better  yields  than  other  varieties  in  the  area 

led. 

le  work  on  cereals  adapted  for  the  Southwest,  further  experi- 
witli  the  Frotos  wheat,  introduced  from  Algeria,  have  given 
ing  results,  showing  it  to  l)e  an  excellent  wheat  for  the  South- 
id  the  Pacific  coast.  It  is  drought  resistant  and  has  done  espe- 
ivell  in  northwest  Texas.  The  Galgalos  wheat  obtained  in 
Jaucasia  is  even  more  drought  resistant  than  the  Fretes,  though 


254  DEPARTMENTAL    REPORTS. 

perhaps  not  so  good  in  quality.  It  has  successfully  passed  through  the 
most  severe  drought  yet  encountered  in  our  experimental  work.  It 
is  perfectly  hardy  in  severe  winters. 

The  Beldi  and  Telli  barleys,  from  Algeria,  continue  to  give  good 
results  in  the  Southwest  and  are  particularly  adaj^ted  to  Arizona  and 
southern  California.  The  Black  Arabian  barley,  coming  from  Ara- 
bia, has  unexpectedly  proved  to  be  winter  hardy.  Some  improvement 
will  make  it  a  good  winter  barley,  as  it  is  also  drought  resistant. 

The  Ivanov  rye,  introduced  from  Russia,  has  been  found  by  teAs 
conducted  in  Maryland  and  Kansas  to  be  hardier  than  other  varietie 
and  very  productive.  The  Abruzzes  rye,  coming  from  the  highlands 
of  Italy,  is  known  as  a  line  spring  variety,  but  is  found  to  be  winter 
hardy  in  Oklahoma  and  Kansas.  Fall  sown,  it  gives  excellent  early 
pasturage  and  possesses  besides  a  well -developed  kernel. 

In  the  work  w^ith  proso,  or  Russian  millet,  the  success  with  this 
cereal  in  the  Xorthwe-t  has  been  noted  in  previous  reports.  It  is 
now  found  that  proso  is  well  adapted  also  to  intermountain  areas  and  i 
high  elevations  much  farther  south,  even  in  New  Mexico  and  north-  ( 
w^est  Texas.  This  fact  is  of  much  value  as,  in  the  absence  of  com. 
proso  takes  an  im])ortant  place  as  a  stock  food,  being  probably  equal 
in  this  respect  to  the  grain  sorghums. 

FoRACiK  CROP  woKK. — Duriiig  the  past  year  the  work  on  the  testing 
and  introduction  of  forage  crops  has  been  continued  along  the  line? 
indicated  in  the  last  report  under  the  immediate  direction  of  Mr.  C  V. 
Piper,  agrostologist.  Special  emphasis  has  been  placed  upon  the  ex- 
tension of  alfalfa  culture  in  the  eastern  United  States  and  determin- 
ing the  exact  places  which  the  Turkestan  and  Arabian  alfalfas  may 
have  in  our  farm  economv.  The  comparative  tests  of  alfalfas  in  co- 
operation with  Plant  Life  Ilistor}'^  Investigations  have  also  been 
continued. 

The  extension  work  on  alfalfa  in  the  East  has  l>een  carried  on  by 
Mr.  J.  M.  AVestgate,  assistant  agi'ostologist,  the  plan  followed  being 
cooperation  with  any  reliable  farmer  who  is  willing  to  carry  out  the 
plan  of  experiments  laid  down  by  this  office,  which  consists  "of  plant- 
ing an  acre  or  two  of  alfalfa  seed,  ])art  of  the  land  Ix^ing  limecf,  part 
being  manured  with  barnyard  manure,  and  part  being  inoculated 
with  nitrogen-fixing  bacteria.  Certain  variations  of  this  plan  were, 
of  course,  found  necessary  to  conform  to  the  special  requirements 
of  different  localities.  Where  farmers  were  willing  to  carry  out 
these  expcTiments  this  office  furnished  the  seed  and  outlined  the 
work,  sending  an  expert  to  observe  and  advise. 

The  work  of  testing  the  forage  crops  adapted  to  various  sections  of 

the  country  has  been  carried  on  during  the  past  year  at  Chillicothe 

and  San  Ant(mio,  Tex.;    Chico,  Cal. ;    Pullman,  Wash.;    Waterloo, 

Kans.,  and  at  the  Arlington  Experimental  Farm.     At  each  of  these 

places  such   varieties   were   tested   as   it   was  believed  would   prove 

'dapted  to  the  local  conditions  prevailing.     The  most  important  test- 

ig  work  at  Chillicothe  was  with  sorghums,  Kafir  corns,  and  legu- 

■linous  soil-iminoving  crops;    at  San  Antonio,  sorghums  and  Kafir 

"^"ric^   with    reference    to   drought    resistance.     At    Chico,   special 

-Uipiiasis  was  ])laced  upon  testing  leguminous  crops,  since  Caliromia 

,oih    ^'-  »rt  vrj^ere  seem    o  be  lacking  in  humus,  and  it  was  hoped  that 

'  ^1      ..ij^r..  ^«  innn(    vhic^    ^r'lH  be  gTown  and  turned  under  so 
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hat  a  grain  or  other  market  crop  could  be  raised  on  the  land  the  same 
^ear.  At  the  Arlington  Experimental  Farm  complete  tests  were 
nade  of  all  forage  crops  except  varieties  adapted  only  to  arid  or  sub- 
ropical  regions. 

Variety  tests  of  vegetables. — Tests  of  vegetable  varieties  have 
l)een  carried  on  this  year  at  Chico,  Cal. ;  Pullman,  Wash. ;  San  An- 
tonio, Tex.,  and  at  the  Arlington  Experimental  Farm.  A  large  addi- 
tional amount  of  data  has  been  accumulated  which  will  be  useful  in 
the  preparation  of  standard  descriptions  of  the  principal  varieties 
and  of  important  new  varieties  as  thev  appear  in  the  trade.  This 
work  is  meeting  with  the  indorsement  of  seedsmen  and  it  is  believed  to 
be  very  important  that  it  should  be  carried  on  until  completed.  In 
connected  with  the  work  studies  on  the  effect  of  environment  upon 
the  production  of  seed  have  been  carried  on  with  sweet  corn  and  cab- 
bage. It  has  been  found  that  environment  has  a  marked  effect  upon 
the  seed  produced,  but  the  work  has  not  progressed  far  enough  to 
state  positively  how  far  this  effect  will  influence  the  commercial 
[qualities  of  the  seed. 

The  pricipal  study  of  the  year,  however,  has  been  with  varieties  of 
[)eans,  including  the  dwarf,  pole,  and  Lima  varieties.  This  work  has 
been  actively  pursued  by  Mr.  W.  W.  Tracy,  jr.,  assistant  botanist, 
under  the  direction  of  Mr.  W.  W.  Tracy,  sr.,  superintendent  of  Test- 
ing Gardens,  and  is  so  far  along  that  a  report  embodying  a  complete 
descriptive  list  of  varieties  of  beans  will  be  prepared  in  the  near 
future. 

PLANS   FOR   future   WORK. 

During  the  ensuing  year  the  work  of  Seed  and  Plant  Introduction 
and  Distribution  will  be  continued  along  essentially  the  same  lines 
is  heretofore.     Following  is  a  brief  outline  of  the  work  in  hand: 

Agricultural  explorations. — During  the  coming  year  the  fol- 
lowing explorers  will  be  in  the  field:  Mr.  Frank  N.  Meyer,  in  Man- 
churia and  northern  China,  where  he  will  continue  to  secure  seeds 
md  plants  of  wild  species  and  cultivated  varieties  which  appear  to  be 
useful  for  introduction  into  the  United  States;  Prof.  N.  E.  Hansen 
has  been  sent  to  Scandinavia,  Russia,  Siberia,  and  Turkestan  to 
secure  hardy  fruits  and  additional  information  in  regard  to  Turke- 
stan alfalfa;  and  Mr.  John  H.  Tull  will  be  sent  to  Japan  and  China 
to  study  the  matting  industry  and  if  possible  to  secure  seeds  and 
plants. 

Work  with  forage  crops  and  cereals. — The  work  with  cereals 
during  the  coming  year  will  not  be  carried  on  as  extensively  as  in 
the  j)ast.  Lack  of  funds  makes  it  necessary  to  limit  the  work  along 
his  line,  but  the  work  on  the  more  important  introductions  will  be 
continued.  In  the  line  of  forage  crops,  alfalfa  introduction  in 
he  East  will  be  especially  pushed  and  an  effort  will  be  made  to  com- 
)lete  the  work  on  Turkestan  alfalfa  and  prepare  a  bulletin  on  the 
ubject.  Active  work  will  be  taken  up  on  the  investigation  of 
rrasses  and  the  introduction  of  new  varieties  of  timothy,  and  the 
xperiments  with  hairy  vetch  in  the  Connecticut  tobacco  fields  wih 
J  actively  carried  to  a  conclusion. 
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Establishment  of  a  plant  station  in  southern  Texas.— This 
office  has  been  for  some  time  impressed  with  the  possibilities  of  south- 
ern Texas  in  subtropical  horticulture.  From  time  to  time  persons 
interested  in  this  matter  have  written  to  this  office  and  it  was  ciecided 
that  this  region  was  well  worth  a  careful  investigation  by  trained 
observers.  Mr.  O.  W.  Barrett,  plant  introducer,  was  therefore  in- 
structed to  make  such  an  examination  and  to  get  in  touch  with  re- 
sponsible persons  with  whom  the  office  could  cooperate.  While  Mr. 
IBarrett  was  in  the  field  the  movement  for  the  establishment  of  a 
substation  in  that  region  took  definite  shape,  and  he  was  further 
instructed  to  make  an  examination  of  the  region  with  a  view  to 
the  establishment  of  such  a  station.  Mr.  George  W.  Oliver,  of 
this  Bureau,  was  also  authorized  to  investigate  wie  region  with  a 
view  to  its  adaptability  to  the  culture  of  the  Bermuda  lily,  and  he 
also  received  additional  instructions  from  the  Chief  of  the  Bureau 
to  examine  the  region  wnth  a  view  to  the  establishment  of  a  substa- 
tion. Reports  from  both  of  these  men  have  been  submitted,  and  it 
is  expected  that  the  substation  will  be  established  during  the  coining 
year. 

Establishment  of  a  kulb-testing  garden. — ^The  work  on  the  intro- 
duction of  Dutch  bulbs  having  proceeded  so  far  that  it  has  become 
necessary  to  make  a  more  detailed  study  of  the  work  in  the  Northwest 
by  establishing  an  experimental  garden,  plans  have  been  perfected  for 
sending  Mr.  Henry  E.  Juenemann,  gardener,  who  has  been  placed  in 
charge  of  this  work,  to  Washington  State  with  instructions  to  arrange 
for  cooperative  experimental  work  with  individuals  interested  in  biub 
culture.  He  will  also  study  closely  the  question  of  a  site  for  an 
experimental  garden  to  be  wholly  under  the  control  of  the  Depart- 
ment of  Agriculture,  and  it  is  hoped  that  such  a  garden  can  be  estab- 
lished at  the  close  of  another  year. 

SEED  LABORATOBY. 

During  the  past  fiscal  year  the  work  of  the  Seed  Laboratory,  of 
which  Mr.  Edgar  Brown  is  botanist  in  charge,  has  been  carried  on 
along  lines  similar  to  those  mentioned  in  previous  reports.  Investi- 
gations have  been  conducted  along  the  following  lines: 

Seed  testing. — On  account  of  the  increasing  demand  for  seed 
testing  it  has  been  found  necessary  to  limit  the  number  of  tests 
made  for  any  on(^  firm  or  individual.  In  this  way  the  work  is  more 
widely  distributed  and  only  the  more  difficult  samples  are  received. 
There  Iiave  been  received  during  the  year  a  total  of  7,261  samples. 
Of  those  1,^59*J  weiv  sent  in  through  the  custom-houses,  and  5,869  were 
from  farmei-s,  seedsmen,  and  from  the  seed  purchased  for  Conces- 
sional distribution.  Of  the  total  number  3,712  samples  have  been 
tested  for  germination,  1.2G0  for  purity,  and  1,526  have  been  exam- 
ined for  the  presence  of  adulterants  or  dodder. 

ExA^riNATioN  OF  SEEDS  FOR  ADULTERATION. — ^The  Laboratory  has 
been  charged,  as  heretofore,  with  carrying  out  the  law  requiring 
the  testing  of  seed  samples  secured  in  the  open  market  and  the  pub- 
lication of  the  names  or  all  dealers  from  whom  samples  found  to  be 
adulterated  are  obtained. 
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r  the  year  2,047  samples  of  orchard  ffrass,  Kentucky  blue- 
d  clover,  and  alfalfa  seed  have  been  obtained  from  dealers. 
Its  of  the  examination  of  these  samples,  showing  the  number 
►  be  adulterated,  together  with  the  names  of  the  firms  by 
lulterated  samples  were  offered  for  sale,  have  been  published 
lars  Nos.  14,  15,  and  18  of  the  Office  of  the  Secretary.  This 
5  shown  that  orchard  grass  is  the  farm  seed  most  subject  to 
:ion,  both  meadow  fescue  and  the  rye-grasses  being  used  as 
;erant,  according  to  the  relative  prices  of  these  various  kinds 

a  and  red  clover  seed  have  both  been  found  to  be  adulterated 

seed  of  yellow  trefoil.     Alfalfa  has  also  been  found  to  be 

;ed  with  the  seed  of  bur  clover.     The  bur  clover  used  is  not, 

the  commercial  seed  offered  for  sale  in  the  United  States, 

by-product  from  the  cleaning  of  South  American  wool 

from  Germany  for  this  purpose.     As  was  pointed  out  in  a 

report,  the  only  effective  way  of  preventing  the  use  of  such 

yellow  trefoil,  bur  clover,  and  Canada  bluegrass  as  adulter- 

Id  be  the  levying  on  them  of  a  duty  making  the  price  com- 

0  that  of  the  seeds  with  which  thev  are  mixed, 
jsult  of  the  work  on  adulterated  seeds,  seedsmen  are  sending 
[nbers  of  samples  to  the  Laboratory  to  be  examined  for  the 
of  adulterants  and  are  giving  more  attention  to  the  quality 
which  they  are  offering  for  sale.     At  the  same  time  farmers  ^ 
ing  a  larger  number  of  samples  for  testing,  as  they  are  I 
f  acquainted  with  the  fact  that  a  number  of  the  more  com-  • 

1  seeds  are  frequently  subject  to  adulteration. 

VY  OF  IMPORTED  SEED. — Amoug  the  1,392  samples  of  grass 
ge-plant  seeds  received  through  the  various  custom-houses 
tie  past  year  till  qualities  of  seed,  from  the  very  best  to  the 
rest,  were  represented.  Among  the  poorer  of  these  seeds  is 
much  low-grade  red-clover  seed  which  is  imported  for  the 
of  mixing  with  that  of  better  quality.  The  larger  part 
k\'-grade  seed  could  not  be  sold  alone  in  our  market.  Its  only 
:  mixing  with  seeds  of  better  quality  in  producing  interme- 
des.  The  use  of  this  class  of  seed  is  doubtless  more  detri- 
0  agriculture  than  the  use  of  the  various  seeds  which  are 
onsidered  as  adulterants. 

TO  farmers'  INSTITUTES. — Followiug  the  beginning  made 
,  about  six  weeks  were  spent  during  the  past  fiscal  year  in 
farmers'  institutes  in  Pennsylvania,  in  cooperation  with  the 
ard  of  agriculture.  Short  talks  were  given  on  various 
f  pure  seed  investigations,  the  quality  of  commercial  seeds, 
ilterants,  and  simple  methods  of  testing  their  purity  and 

The  results  of  this  work  have  shown  the  time  to  have  been 
it  in  offering  a  practicable  way  of  bringing  the  importance 
>eed  directlv  to  the  attention  of  farmers. 

TY  OF  CORN. — The  work  on  corn  has  been  carried  on  during 
year  in  Illinois  and  Ohio,  and  the  results  are  very  striking, 
that  the  methods  of  harvesting,  curing,  and  storing  are  of 
test  importance  from  the  standpoint  of  the  yield.  The 
■  this  work  will  be  brought  together  in  the  form  of  a  publi- 

>oc.  6,  59—2 17 
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cation  at  the  end  of  the  present  growing  season.  A  Farmers'  Bulk- 
tin  on  the  "  Germination  of  Seed  Corn^'  has  been  issued  durinfif  the 
year,  pointing  out  the  importance  of  testing  individual  ears  ana  giv- 
ing methods  by  which  these  tests  can  easily  oe  made  by  anyone. 

Grain  grade  investigations. — The  work  on  grain  grading  duriM 
the  past  year  has  been  carried  on  both  in  this  country  andabrm 
A  representative  was  sent  to  visit  the  European  ports  in  January^ 
190C,  spending  the  remainder  of  the  fiscal  year  in  examining  cargoes 
of  grain  from  the  United  States  on  arrival.  Some  time  was  also 
spent  in  New^  Orleans,  La.,  examining  corn  received  for  ocean  ship- 
ment and  also  as  it  was  being  loaded  on  steamers.  The  results  of 
the  work  abroad  show  that  of  the  cargoes  examined  about  12  per  coit 
of  the  No.  2  corn  sold  on  certificate  was  damaged  on  arrival.  Asi  j 
result  of  the  receipt  of  American  grain  in  poor  condition  a  genenl 
effort  is  being  made  among  foreign  buyers  to  discontinue  the  pur- 
chase of  gram  from  the  United  States  on  certificate.  This  senti- 
ment has  recently  taken  definite  form  in  the  circular  issued  by  the 
Liverpool  Corn  Trade  Association  announcing  that  both  Liverpool 
and  London  will  not  recognize  the  certificates  of  inspection  of  Nor- 
folk and  Newport  News,  Va.  The  work  on  grain  inspection  is  now 
being  organized  in  accordance  with  a  special  appropriation  made 
for  the  current  vear. 

Plans  for  future  work. — During  the  ensuing  year  more  atten- 
tion will  1)0  given  to  the  study  of  the  quality  of  seeds  offered  on  the 
market,  including  tests  for  adulteration.  Observations  will  be  made 
on  the  growing  and  harvesting  of  forage-plant  seeds,  in  order  to 
determine  any  natural  mixtures  which  occur  in  the  fields.  The  work 
on  the  vitality  of  seed  corn  w'ill  be  continued.  More  attention  will 
be  given  to  the  perfecting  of  methods  of  testing,  with  a  view  to 
aiding  the  State  experiment  stations  in  establishing  seed-testing 
laboratories. 

All  farm  seeds  distributed  will  be  accompanied  by  a  statement  of 
the  lesults  of  the  tests  for  purity  and  germination  as  determined  by 
this  Laboratory.  In  this  way  an  opportunity  will  be  given  farmers 
to  judge  the  importance  of  knowing  the  quality  of  seeds  before  sow- 
ing, which  is  the  practical  benefit  to  be  derived  from  buying  guaran- 
teed seeds. 

SPECIAL  LABORATOItlES,  GABDENS,  AND  FABMB. 

Under  this  general  heading  are  grouped  the  various  field  head- 
quarters of  the  Bureau,  the  reports  of  the  respective  officers  in 
charge  upon  the  results  achieved  during  the  past  year  being  as 
follows : 

MISSISSIPPI  VALLEY  LABORATOBY. 

The  Mississippi  Valley  Laborat(n*y,  located  at  St.  Louis,  Mo.,  is  in 
charge  of  Dr.  Hermann  von  Schrenk.  The  following  subjects  have 
been  under  investigation  during  the  year: 

Ckown-cjaij.  disease. — Owing  to  the  increasing  destruction  caused 
by  the  crown-gall  disease  in  almost  all  forms  oi  orchard  fruits,  the 
work  of  the  past  year  was  considerably  enlarged  over  that  of  former 
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years.  It  has  been  directed  mainly  toward  finding  some  method  for 
reducing  the  number  of  diseased  plants  in  nurseries,  so  as  to  prevent 
the  further  spread  of  the  disease.  Four  types  of  this  malaoy  have 
been  found,  namely,  the  apple  crown-gall,  the  hairy-root  disease  of 
the  apple,  the  crown-gall  of  stone  fruits,  the  raspberry,  and  the 
blackberry,  and  the  crown-gall  of  the  grape.  The  points  under 
investigation  have  been  (1)  the  question  of  infection  or  contagion, 
(2)  the  relation  of  the  disease  to  propagation,  (3)  varietal,  specific, 
generic  predisposition,  and  (4)  the  identity  of  the  various 
[  jases.  The  work  has  been  carried  on  in  Missouri  and  in  coopera- 
b      with  experiment  stations  and  nurserymen  in  nine  different  locali- 

s  of  the  Western  States.    A  cooperative  plot  experiment  is  being 
ntained  for  the  study  of  the  grape  crown-gall  with  the  New 

exico  agricultural  experiment  station.     The  greenhouse  investiga- 
Q    IS  of  previous  years  have  been  repeated,  usmg  sterile  seeds  and 
rile  soil,  to  test  the  possibility  of  various  types  of  the  disease  being 
c    timunicated  from  one  plant  to  another. 

The  results  obtained  in  these  investigations  may  be  summarized  as 
follows:  (1)  The  apple  crown-gall  can  probably  be  prevented  very 
largely  by  careful  attention  to  root  grafting  and  by  subsequent  wrap- 
ping of  the  grafts  with  cloth,  rubber,  or  paper.  A  manuscript  on 
^'  The  Wrapping  of  Apple  Grafts  and  its  Relation  to  the  Crown-Gall 
Disease  "  was  prepared  during  the  vear  and  published  in  Februarv, 
1906,  as  Bulletin  No.  100,  Part  II,  of  the  Bureau  of  Plant  Industry. 
This  has  been  distributed,  and  the  recommendations  made  therein  are 
being  followed  on  a  large  scale  by  western  nurserymen.  (2)  The 
amount  of  apple  crown-gall,  either  soft  or  hard,  either  increases  but 
little  or  actually  decreases  on  trees  in  nursery  rows  as  they  grow 
older.  The  hairy-root,  on  the  other  hand,  apparently  increases  with 
age.  (3)  Apple  crown-gall  does  not  spread  from  tree  to  tree.  (4) 
The  hairy-root  disease  is  not  infectious.  (5)  The  crown-gall  of  the 
grape  is  contagious  through  the  soil  and  may  be  spread  by  irrigation 
water  from  one  vineyard  to  another.  American  varieties  of  grapes, 
like  Vitis  ntpestris  and  its  hybrids,  are  very  resistant  to  the  disease. 
Owing  to  the  wide  prevalence  of  the  grape  disease,  the  most  probable 
method  of  combating  it  will  consist  in  the  growing  of  resistant  varie- 
ties. (6)  Further  proof  has  been  obtained  as  to  the  contagious 
nature  of  the  crown-gall  of  stone  fruits. 

Diseases  of  red  gum. — The  investigation  of  the  diseases  of  the  red 
fTum,  begun  last  year,  has  been  continued  at  various  points  in  the 
Mississippi  Valley.  The  diseases  of  the  living  tree  were  investigated, 
particularly  the  form  of  rot  which  destroys  thousands  of  feet  of  gum 
timber  every  year  after  it  is  cut.  The  life  history  of  this  fungus  was 
letermined  and  a  large  quantity  of  timber  was  given  a  treatment  as  a 
ireliminarv  test  to  ascertain  whether  the  destruction  could  be  pre- 
i^entecl.  The  treatment  showed  an  increase  of  20  per  cent  in  the 
juantity  of  lumber  cut,  meaning  almost  a  total  prevention.  Treat- 
nents  on  a  larger  scale  are  in  progress,  and  a  bulletin  on  the  subject 
las  been  prepared.  In  addition  to  this  treatment  a  method  of  drying 
he  green  logs  in  the  woods,  in  order  to  rid  them  of  water  quickl>, 
vas  tried.  The  high  water  content  makes  the  wood  particularly 
susceptible  to  fungus  attack.    The  preliminary  tests  were  very  sue- 
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cessful,  showing  that  about  30  per  cent  of  the  water  was  taken  out 
in  about  five  weeks.  Both  methods  of  treatment  mentioned  are  being 
tried  by  lumbermen  on  a  commercial  scale. 

Stain  in  wood  pulp. — Black  and  yellow  stains  frequently  devdop 
in  ground  and  stored  wood  pulp,  rendering  it  unfit  for  paper  making 
or,  at  least,  reducing  the  quality  of  the  pulp.  During  the  past  yeir 
much  trouble  was  experienced  in  several  warehouses  because  of  these 
fun^.  Their  manner  of  development  was  investigated  and  pre- 
ventive measures  were  tried.  Large  fans  and  air  shafts  were  con- 
structed in  the  warehouses,  which  have  apparently  prevented  tk 
further  development  of  the  stain-producing  fungi. 

Blue  stain  of  w(X)d. — The  investigations  of  the  fungus  causing 
the  blue  sap  stain  have  been  continued  with  the  object  of  findioE 
further  methods  for  preventing  its  development.  It  has  been  studid 
particularly  in  connection  with  the  wood  of  the  tulip  tree  and  the  red 
gum.  A  number  of  new  piling  schemes  were  tested.  Field  tests  with 
Norway  and  white  pine  were  continued  on  a  large  scale,  and  the 
results  obtained  showed  that  efficient  methods  costing  not  to  exceed 
10  cents  a  thousand  feet  can  be  used  for  preventing  this  trouble,  whidi 
results  annually  in  losses  aggregating  from  6  to  7  millions  of  dollars. 

Diseases  of  oaks  and  other  hard  woods. — ^The  work  on  the  dis- 
eases of  hard-wood  trees  has  been  carried  on  in  numerous  localities, 
and  an  increased  amount  of  information  has  been  obtained.  Owing 
to  the  nature  of  the  problem,  however,  it  is  not  yet  possible  to  predict 
definite  results.  One  of  the  immediate  results  obtained  concerns  the 
destruction  caused  by  a  fungus  which  attacks  poplar  trees.  These 
trees  are  becoming  more  valuable  every  year  for  pulp-woodpurpooes, 
and  the  younger  trees  are  very  susceptible  to  the  fungus.  Tne  inves- 
tigations have  shown  at  what  age  the  trees  become  infected,  the  | 
extent  of  the  damage  done,  and  how  diseased  trees  may  be  readily 
distinguished.  Another  definite  result  obtained  deals  with  the  sus- 
ceptibility to  decay  of  red-oak  timl>er.  Timbers  cut  at  different 
seasons  were  exposed  to  decay,  and  the  results  show  how  one  may 
recognize  diseased  wood,  what  fungus  forms  are  dangerous,  and  how 
long  such  wood  can  safely  l)o  hold  before  being  used,  all  of  whidi 
points  have  a  great  practical  bearing  in  the  use  of  this  material 
Investigations  have  also  boon  begun  of  the  disease  of  the  tupelo  gum, 
similar  tests  to  those  for  the  hmI  gum  h(Mng  made.  The  tests  inaude 
drying  the  wood  in  the  log,  determining  the  effect  of  girdling,  and 
means  for  the  prevention  of  end-rot. 

Diseases  of  conifekoi  s  tkees  and  timber. — The  red-heart  disease 
if  conifers  was  investigated  to  determine  its  distribution,  the  amount 
"^f  damage  caused,  and  otlier  fa(*tors.  Data  have  been  obtained  of 
*n  im])ortant  character  with  reference  to  the  susceptibility  of  the 
various  sjwcies  to  this  disease  and  the  influence  of  soil  ancl  atmos- 
»tieric  c(mditions  on  its  prevalence. 

)ST  TREATMENT. — The  mctliod  devised  for  treating  fence 
ported  last  year  has  been  still  further  developed.  A  very 
nuci  '^Ti^^pler  app^^^^  us  than  that  originally  used,  consisting  of  a 
^qj'rn  ^^hcr  t'*.        ^catiug  tank  with  a  heiiting  pipe,  was  tested 

•^^'^  '^^i  ar'^^^'^^tions  on  a  large  scale  have  already 


^''v'v/'v  »»<: 
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J^NEOUS  INVESTIGATIONS. — A  serious  disease  of  parsnip 
ich  has  made  its  appearance  Avithin  the  last  two  years  in  the 
pi  Valley  was  investigated.  The  nature  of  the  disease 
to  be  an  obscure  one,  and  further  work  is  in  progress.  A 
jht  of  cedar  prevalent  in  the  West  was  investigated,  and 
measures  have  been  worked  out.  Much  other  miscellaneous 
1  been  carried  on  during  the  year,  such  as  determining  mate- 
orrespondents,  work  on  dry-rot  fungi,  life  history  studies  of  . 

ting  fungi  and  their  relation  to  fungicides,  in  particular  to  [ 

products.  I 

FOR  FUTURE  WORK. — ^Thc  work  for  the  ensuing  year  at  the  . !; 

pi  Valley  Laboratory  will  include  a  continuation  of  the 
tion  on  the  important  problem  of  the  crown-gall  disease  ,  | 

tiods  of  reducing  its  destructive  effects,  and  in  connection  » 

5  work  the  various  root-rot  diseases  of  fruit  trees  will  be  \ 

ted.  The  work  on  the  decay  of  construction  timber,  par- 
of  red  gum,  tupelo  gum,  cypress,  oak,  and  other  hard  woods, 
I  the  problem  of  the  "  red  beech,"  will  be  given  much  atten- 

serious  leaf-dropping  disease  of  the  white  pine  very  prev- 
the  Appalachian  regions  will  be  investigated.     There  will 

general  continuation  of  the  investigations  of  the  problems 
-tree  diseases. 

SUBTBOFIGAL  LABOBATOBY  AHD  OABDEN. 

ubtropical  Laboratory  and  Garden,  which  is  located  at 
^'la.,  during  the  first  half  of  the  past  fiscal  year  was,  as  in 
ears,  under  the  immediate  direction  of  Prof.  P.  H.  Rolfs, 
ist.  At  the  beginning  of  the  present  calendar  year  Pro- 
)lfs  resigned  to  become  director  of  the  Florida  Agricultural 
ent  Station,  and  was  succeeded  as  pathologist  in  charge  by 
t  A.  Bessey,  of  the  Bureau  of  Plant  Industry.  Doctor  Bes- 
is  the  following  report  on  the  operations  or  the  past  year, 
necessarily  brief,  owing  to  his  having  taken  charge  oi  the 
>uch  a  recent  date. 

ES   OF   TROPICAL    AND    SUBTROPICAL   PLANTS. In    the   Study    of 

especial  attention  has  been  given  to  those  caused  by  the 
longing  to  the  genera  Gloeosporium  and  Colletotrichum. 
jen  shown  by  inoculations  made  in  the  garden,  as  well  as 
boratory,  and  by  close  study  of  pure  cultures  in  the  labora- 
t  these  anthracnoses  are  caused  by  the  same  fungus  on  many 
;al  and  tropical  plants,  for  instance,  citrus  fruits,  the  cashew, 
nd  avocado,  the  fungus  causing  the  disease  of  these  plants 
Uetotriclnun  glocosporioides.  These  fungi  produce  various 
A\lien  they  attack  the  flowers  they  cause  blossom-blight; 
g  twigs,  wither-tip:  the  older  leaves,  leaf-spot;  immature 
)t,  and  nearly  mature  fruits,  depending  on  the  severity  of 
tion,  either  rot  or  tear-stain.  The  methods  worked  out  for 
ol  of  the  disease  in  citrus  fruits  have  been  found  applicable, 
V  minor  modifications,  to  the  other  fruits.  In  addition  to 
:  on  fungous  diseases,  some  attention  has  been  given  to  a  seri- 
lisease  of  the  pineapple,  but  without  results  thus  far.  Other 
seases  have  been  investigated  as  the  necessity  has  arisen. 
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Propagation  of  tropical  and  subtropical  FRrriTS. — In  the  work 
on  fruits  particular  attention  has  been  devoted  to  developing  meth- 
ods of  asexual  propagation  in  order  that  choice  varieties  mav  be  per- 
petuated in  this  manner.  Mr.  P.  J.  Wester,  special  agent,  lias  been 
successful  in  budding  the  sapodilla,  showing  the  practicability  of 
obtaining  choice  varieties  by  selection  or  hybridization  and  by  propa- 
gating them  asexually  instead  of  gi'owing  seedlings,  as  has  been  the 
practice  hitherto.  Already  many  choice  seedling  trees  on  the  Florid* 
Keys  have  been  marked  and  will  be  propagated  from  at  the  earliest 
opportunity. 

Success  has  also  been  obtained  by  Mr.  Wester  in  working  the  sugar 
apple,  custard  apple,  and  cherimoya  upon  the  native  pona  apple,  the 
latter  being  a  hardier  plant  and  presumably  a  better  stock  for  these 
more  tender  tropical  fruits.  Considerable  attention  has  been  given 
during  the  past  year  to  breeding  improved  varieties  of  the  papaya 
ICarica  papaya).  Several  thousand  seedlings  from  choice  fruits  uid 
irom  dincrent  parts  of  the  world  have  been  grown  at  the  garden,  and 
those  of  superior  merit  have  been  selected.  Success  has  been  obtained 
in  propagating  this  plant  by  inarching,  and  somewhat  limited  su^ 
cess  in  obtaining  growth  from  cuttings.  The  work  in  this  direction  is 
still  in  progress.  Methods  of  budding  the  avocado  have  been  so 
perfected  that  it  is  no  more  difficult  to  bud  this  fruit  than  citrus 
fruits.  The  result  of  this  is  that  the  avocado  is  beginning  to  be 
planted  in  the  form  of  trees  budded  to  known  varieties,  instead  of  in 
the  form  of  seedlings.  The  tamarind  was  also  found  by  Mr.  Wester 
to  be  easily  propagated  by  budding. 

Vanilla  experiments. — A  shed  giving  partial  shade  and  protec- 
tion from  the  cold  in  winter  has  been  built  at  the  garden,  in  which 
have  been  planted  cuttings  of  vanilla  obtained  from  the  Bahamas, 
South  America,  Central  America,  Mexico,  and  Hawaii,  as  well  as 
three  species  native  to  Florida.  In  all,  8  or  10  species  are  now  under 
investigation.  It  is  intended  to  adapt  the  methods  of  cultivation 
to  the  conditions  of  Florida,  if  possible,  and  to  use  the  different 
species  for  the  purpose  of  hybridization. 

Man(K)s. — Of  the  mangos  imported  by  the  Office  of  Seed  and 
Plant  Introduction  and  Distribution,  a  considerable  number  have 
been  placed  at  the  Subtropical  Laboratory  and  Garden,  to  be  grown 
and  us(h1  as  standards  for  identification  and  use  in  a  contemplated 
monograph  of  mango  varieties.  But  one  of  these  sorts  has  miited 
this  year,  the  Sundersha,  which  is  found  to  have  very  large  fruits, 
ripening  very  late  and  l>eing  of  good  quality.  It  is  expected  that 
other  varieties  will  come  into  bearing  next  year. 

^Vemai'Ode  work. — The  investigations  of  diseases  of  plants  due  to 
lematodes  has  been  carried  on  both  at  the  laboratory  and  at  Monetta, 
■>.  C.  The  list  of  plants  subject  to  attacks  of  the  root-knot  nematode 
Heterodera  radiacola)  has  been  increased  to  about  315,  and  doubt- 
ess  will  be  further  increased  during  the  coming  year.  Numerous 
nfection  experiments  in  sterilized  ])ots  have  shown  that  the  nema- 
<MJe  attacking  the  commoner  cultivated  plants  is  not  specialized  into 
peculiar  to  these  plants,  but  that  the  nematodes  will  attack  anv 
olants  indiscriminately.  These  experiments  will  be  carried 
^oQ«iW'  n  orrJpr  to  determine  whether,  for  some  plants,  at 
^  -       •  ' ^    *T)ecialized  races. 
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PLANT  INTBODUGTION  OASDEN. 

The  Plant  Introduction  Garden,  located  at  Chico,  Cal.,  is  in  charge 

f  Mr.  P.  H.  Dorsett,  pathologist.     The  garden  is  becoming  more 

nd  more  useful  in  the  demonstration  of  numerous  special  problems 

r  investigation,  many  lines  of  cooperative  work  now  being  under 

ly,  which  are  outlined  in  the  following  paragraphs.     The  present 

ropriation  bill  authorizes  the  erection  of  a  permanent  building 

X  the  garden,  and  it  is  hoped  that  it  may  be  completed  before  the 

lose  of  the  ensuing  fiscal  year. 

General  improvements. — The  irrigating  system  at  the  garden  is 
leing  extended  along  lines  which  will  make  it  efficient  and  satis- 
factory when  completed.  Additional  land  has  been  graded  for  irri- 
ration  preparatory  to  general  and  permanent  plantmg.  About  20 
teres  or  slough  land,  which  is  rough  and  otherwise  largely  waste, 
las  been  partially  cleared,  put  into  shape,  and  is  being  planted  to 
economic  and  ornamental  trees,  shrubs,  and  other  plants.  Necessary 
•ences,  temporary  buildings,  lath  houses,  arbors,  and  bridges  have 
)een  constructed,  and  much  miscellaneous  work  incident  to  the  gar- 
Jen,  which  is  80  acres  in  extent,  has  been  undertaken. 

Seeds  and  plants  received  and  distributed. — A  vast  amount  of 
niscellaneous  material,  including  seeds,  buds,  scions,  cuttings,  etc., 
i-as  received  at  the  garden,  much  of  this  being  sent  through  the  Office 
>f  Seed  and  Plant  Introduction  and  Distribution  from  China  by  Mr. 
Frank  N.  Meyer,  agricultural  explorer.  Specimens  of  a  majority 
)f  this  material  have  been  propagated  successfully.  A  total  of  53,270 
3lants  have  been  distributed  from  the  garden  during  the  year. 

Forage  crop  work. — In  cooperation  with  the  Office  of  Seed  and 
Plant  Introduction  and  Distribution  about  500  varieties  of  sorghums 
lave  been  tested  during  the  year,  and  about  500  varieties  of  grasses 
md  legumes  are  being  grown.  In  the  work  on  grasses  and  legumes 
)bservations  and  notes  relative  to  their  value  for  forage,  soiling, 
^reen  manure,  hay,  cover  crops,  etc.,  are  being  made,  the  work  prom- 
sing  good  results.  Sufficient  seed  of  a  number  of  the  plants,  includ- 
ng  two  promising  varieties  of  bur  clover,  will  be  on  hand  for 
idditional  tests  next  season  at  the  garden  or  for  field  tests  and  dem- 
mstration  work.  Mr.  Roland  McKee,  who  was  detailed  to  this  office 
n  January,  has  devoted  his  entire  time  to  observations  and  note- 
naking  in  this  work  and  in  the  vegetable  tests  described  in  the  next 
paragraph.  It  is  the  intention  to  continue  and  enlarge  this  work  at 
he  frarden  and  to  extend  it  into  field  demonstrations. 

C(X)perative  \'egetable  tests. — The  work  on  vegetables  is  also 
arried  on  in  cooperation  with  the  Office  of  Seed  and  I^lant  Introduc- 
ion  and  Distribution,  embracing  the  testing  of  about  500  varieties, 
ncluding  peas,  beans,  beets,  onions,  radishes,  cabbage,  cauliflower 
omatoes,  sweet  corn,  and  melons.  The  work  involved  the  compil/' 
ion  of  complete  descriptive  notes,  together  with  notes  on  yield  t^® 
nd  other  qualities,  disease  resistance,  hardiness,  etc.,  which  will  b^^" 
ssistance  in  identification  and  in  the  determination  of  the  rela/ 
alue  of  varieties.  The  results  of  this  work  have  so  far  been  ^plan 
■actor\',  and  it  will  be  continued  during  the  coming  year.  j^iana, 
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Aleurites  cordata. — Plants  grown  from  seed  of  Aleurites  cordata 
obtained  from  China  through  Consul-(jeneral  L.  S.  Wilcox  have 
received  considerable  attention,  and  a  new  industry  in  gi'owinff  the 
material  from  which  to  manufacture  the  higher  grades  of  oil  for 
paints,  varnishes,  etc.,  is  within  the  range  of  possibility.  Several 
hundred  of  these  plants  are  on  hand,  which  were  grown  from  seed 
last  year  and  used  during  the  spring  of  190G  to  demonstrate  the  pos- 
sibility of  successfully  transplanting  them.  The  test  was  highly 
satisfactory,  and  the  work  along  this  line  wall  be  continued. 

Grape  experiments. — Twelve  acres  of  the  garden  have  been  set 
aside  for  experimental  work  on  grapes,  in  cooperation  with  the  Office 
of  Field  Investigations  in  Pomology.  Cuttmgs  to  the  number  of 
4,180  were  rooted  at  the  garden  last  season.  A  number  of  these, 
together  with  1,454  imported  vines  and  several  thousand  cuttings, 
were  distributed  during  the  past  spring  among  the  experimental  vine- 
yards maintained  by  the  Bureau  in  different  parts  of  the  State  of 
California  and  to  individuals  in  that  and  other  States.  Fully  25,000 
cuttings  were  received  and  planted  at  the  garden  this  spring.  In  the 
varietal  vineyard  were  planted  two  vines  each  of  120  varieties. 
These  have  made  a  very  good  showing. 

Cooperative  apiary. — By  arrangement  with  this  Bureau,  the 
Bureau  of  Entomology  has  established  an  apiary  at  the  garden,  with 
Mr.  J.  M.  Rankin,  special  agent,  in  charge.  The  work  embraces 
observations  as  to  the  honey  and  pollen  yielding  capabilities  of  the 
various  plants  introduced  at  the  garden,  and  also  of  native  and  other 
plants  throughout  the  State.  Other  apicultural  investigations,  such 
as  bee  diseases,  breeding,  and  selection,  are  conducted.  It  is  planned 
to  continue  and  extend  this  work,  the  expense  of  which  is  borne 
chiefly  by  the  Bureau  of  Entomology. 

Miscellaneous  cooperative  w^ork. — In  addition  to  the  work  out- 
lined in  the  foregoing,  the  garden  is  carrying  on  cooperative  work  on 
the  pistache  nut  with  the  Office  of  Seed  and  Plant  liitroductioD 
and  Distribution  and  that  of  Plant  Life  History  Investigations. 

About  16,000  seedling  trees  of  the  various  varieties  were  propa- 
gated last  year.  Approximately  one-fourth  of  these  have  been  ois- 
tributed,  mainly  through  California,  Texas,  and  Arizona.  A  large 
number  of  trees  will  be  ready  for  distribution  this  fall.  Permanent 
plantings  of  budded  varieties  for  further  experimental  work  have 
oeen  commenced. 

Permanent  plantings  of  figs  at  the  garden  include  19  varieties  of 
true  figs  and  13  varieties  of  caprifigs.  During  the  last  spring  cut- 
tings of  the  "  Chiswick  collection  "  at  Nilcs,  Cal.,  were  secured,  the 
Trafts  of  which  were  originally  furnished  by  the  Department.  These 
'^ill  be  added  to  our  collection  as  soon  as  they  are  large  enough  to 
jiant  in  the  field,  and  will  be  used  for  further  experimental  work. 

About  1^  acres  in  the  garden  have  been  plantea  to  cacti,  incXuding 

^ut  150  species  and  varieties,  for  future  experimental  work,  whi£ 

^  be  prosecuted  w^hen  the  plantings  are  sufficiently  developed.    In 

_    x  "»-  r  or  matting  grass,  8,250  seedlings  of  Junciis  effvsua  grown 

,  V   mr)ortation  No.  9873  of  the  Office  of  Seed  and  Plant  Ih- 

^.  -  "''of  ^v  if  ion  were  furnished  for  the  experiments  con- 

....  r...„  ,..  ,    ,    'reors^Atr'T-n,  S.  C.,  as  were  also  1,826  plants 
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f  a  bluestem  form,  native  at  the  garden,  and  8,250  plants  of  El- 
ocliaris  valustris^  propagated  from  plants  secured  at  Antioch,  Cal. 
rhis  work  possibly  represents  a  new  industry  to  the  United  States, 
ind  will  be  continued  during  the  coming  year. 

COTTON  CULTURE  FARMS. 

The  Cotton  Culture  Farms,  of  which  Dr.  S.  A.  Knapp  is  special 
igent  in  charge,  with  headquarters  at  Lake  Charles,  La.,  are  the 
•esult  of  the  "  Farmers'  Cooperative  Demonstration  Work  "  inaugu- 
ated  in  January,  1904,  at  the  request  of  the  Texas  farmers  who  had 
ost  their  cotton  crop  through  the  ravages  of  the  boll  weevil,  in  order 
o  demonstrate  that  a  crop  of  cotton  could  be  successfully  produced 

th  the  boll  weevils  abundant  in  the  fields.  The  demonstrations  in- 
lude  corn,  cowpeas,  and  the  use  of  commercial  fertilizers — corn  as  a 
otating  crop,  cowpeas  to  renovate  the  soil,  and  commercial  fertilizers 
3  stimulate  the  rapid  growth  and  earlv  maturity  of  the  cotton  so  essen- 
ial  to  succass  under  boll-weevil  conditions.  Suph  methods  only  are 
ecommended  as  have  been  approved  by  scientific  investigations  and 
he  test  of  the  best  farm  results,  and  to  most  of  the  cooperating 
armers  cotton  and  corn  seed  of  valuable  varieties  is  furnished,  under 
n  agreement  that  this  seed  shall  be  planted  and  cultivated,  and  the 
eed  from  the  crop  selected  and  stored,  according  to  instructions. 

A  central  office  was  established  and  agents  were  employed  during 
he  fiscal  year  1905.  Central  and  southern  Texas  and  western  Lou- 
siana  were  very  thoroughly  covered  by  the  demonstration  work,  and 
nore  than  8,000  farmers  cooperated  to  establish  and  conduct  demon- 
trations.  In  addition  to  these,  many  thousands  followed  instruc- 
ions  but  did  not  report  results. 

Work  of  the  year. — During  the  past  fiscal  year  the  work  has 
)een  extended  to  include  northern  Texas,  all  of  Louisiana,  western 
^lississippi,  and  portions  of  Arkansas  and  western  Tennessee.  In 
iddition  to  the  general  cooperative  demonstrators,  349  special  farms 
vere  established  in  the  States  mentioned,  under  the  full  supervision 
)f  the  field  agents.  The  object  of  the  special  demonstration  farms 
s  to  carry  out  more  perfectly  the  instructions  approved  by  the 
3ureau  and  thereby  make  a  more  striking  demonstration  of  the 
iuccess  obtainable,  and  also  to  secure  more  accurate  reports  as  to 
•esults.  The  influence  of  these  special  farms  has  been  much  greater 
han  was  anticipated. 

The  results  of  the  past  year  show  that  the  work  was  widely  influ- 
ential in  the  adoption  by  farmers  of  better  methods  of  preparing 
he  soil  and  cultivating  the  cotton  crop,  in  securing  the  selection  and 
slanting  of  the  best  seed,  and  in  the  improvement  of  soils  by  rotation 
)f  crops  and  the  use  of  cowpeas.  All  farm  reports,  whether  of 
he  special  farms  or  of  cooperators,  have  been  recorded  in  books 
wept  at  the  central  office.  The  special  farms  have  been  visited  by 
he  field  agents  every  month,  or  more  frequently  if  required. 
The  State  agricultural  colleges  and  experiment  stations,  the  press,  the 
■armers'  institutes,  and  various  agricultural  organizations  have  ren- 
lered  valuable  assistance  to  the  work. 

Plans  for  future  work. — During  the  ensuing  year  the  plan 
rranged  is  to  continue  the  cooperative  work  in  Texas,  Louisiana, 
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and  Arkansas,  to  considerably  increase  the  work  done  in  Mississippi, 
and  to  extend  it  to  cover  Alabama.  It  is  the  intention  to  employ  24 
district  field  agents  in  all,  who  will  each  be  instructed  to  accept  not 
to  exceed  8,000  cooperating  farmers  who  are  willing  to  follow  the 
instructions  of  the  Department  of  Agriculture  and  thus  demon- 
strate the  advantages  to  l^e  gained  by  l)etter  cultural  methods.  These 
field  agents  will  establish  about  700  special  farms  widely  distributed, 
which  will  be  under  their  personal  supervision  and  will  be  conducted 
as  object  lessons  in  the  better  management  of  soils,  in  the  impor- 
tance of  using  the  best  seed,  and  in  selecting  and  storing  the  seed. 
Our  instructions  will  mainly  be  limited  to  the  methods  by  which  a 
larger  yield  of  cotton  per  acre  can  be  secured ;  the  necessity  for  a 
reduction  of  acreage  in  cotton  upon  each  farm  in  order  to  provide 
for  renovating  crops;  the  establishment  of  some  simple  and  practical 
system  of  rotation  to  renovate  the  soil,  and  the  production  of  an 
abundance  of  corn  and  cowpeas  as  an  auxiliary  to  successful  cotton 
growing. 

Quarterly  meetings  of  the  district  agents  will  be  held  in  each 
State  for  consultation  and  instruction,  and  a  general  meeting  of  the 
State  cooperators  will  be  held  at  the  close  of  the  year.  Close  central 
control  or  all  farms  and  cooperators  will  be  continued. 

The  effect  of  cooperative  work  in  the  States  where  it  has  been 
conducted  for  two  or  more  seasons  has  been  to  produce  a  marked 
and  general  change  in  methods,  resulting  in  tetter  preparation  of  the 
soil  and  more  thorough  cultivation  of  the  crops,  the  use  of  well-bred 
seed  adapted  to  the  soil  and  climate ;  and  in  general  the  adoption  of 
a  system  of  husbandry  that  under  normal  conditions  has  assured 
results.  Every  effort  will  be  made  to  secure  during  the  ensuing  year 
the  cooperation  of  all  the  forces  in  each  State  working  for  the  gen- 
eral uplift  of  agriculture. 
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SEPOBT  OF  THE  FOBESTEB. 


U.  S.  Department  of  Agriculture, 

Forest  Service, 
Washington^  D,  C.^  November  15^  1906. 

ave  the  honor  to  transmit  herewith  a  report  of  the  work  of 
Service  for  the  fiscal  year  ended  June  30,  1906,  together 
itline  of  the  plans  for  the  work  of  the  Service  for  the 
al  year. 
)ectfully,  GiFFORD  Pinchot, 

Forester. 
d£s  Wilson  J  Secretary. 


STJMMABY. 

:  important  facts  concerning  the  Forest  Service  during  the 
rere: 

d  improvement  in  the  eflBciency  of  the  force  on  the  forest 
le  to  the  progressive  education  of  the  men  in  their  duties 
noval  of  incompetent  or  otherwise  undesirable  members, 
d  increase  in  cooperation  between  office  and  field  men  and 
jarance  of  any  divergence  in  their  points  of  view  and  atti- 
d  the  common  work.  In  this  all  the  offices  of  the  Service 
rated,  but  special  mention  should  be  made  of  the  Office  of 

action  for  the  first  time  of  a  fee  for  grazing  on  the  forest 
iVfter  the  first  protests,  unavoidable  but  remarkably  few  in 
B  fees  were  paid  without  friction  or  ill  will,  thanks  in  large 

appointment  of  advisory  boards  by  local  associations  of 
t  the  invitation  of  the  Forest  Service. 
Icable  increase  in  the  amount  of  timber  sold  from  the  forest 
id  given  away  in  free  use,  and  a  still  more  remarkable 

forest  fires.     But  three-tenths  of  1  per  cent  of  the  forest 
ffered  from  fire  during  the  summer  of  1905. 
triking  increase  in  the  use  of  the  reserves  by  the  people  of 
ind  in  their  good  will  and  support  to  the  forest  policy. 

to  the  forest  reserves  is  substantially  at  an  end.  It  has 
ed  by  a  rapidly  growing  cooperation  and  approval. 

to  members  of  tiie  Forest  Service  to  say  that,  in  spite  of 
:  increased  responsibilities  and  pressure  of  other  work 
)wed  the  transfer  of  the  forest  reserves  to  the  care  of  the 
v^ice,  they  contributed  notably  to  the  work  of  the  assistant 

of  the  Committee  on  Department  Methods. 

267 
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PUBLICATION  AND  EDUCATION. 

There  was  received  in  this  section  40  manuscripts,  containing,  in 
all,  1,981  typewritten  pages.  Of  these  manuscripts  29  were  sent  to  the 
printer,  3  were  retuined  to  the  originating  oflSces  for  forwarding  to 
persons  outside  the  Service,  3  were  returned  or  withdrawn  for  emen- 
dation or  the  addition  of  further  matter,  and  5  were  found  unavaila- 
able  for  publication. 

There  were  also  prepared  17  original  articles  as  memoranda  for 
reports,  addresses,  and  similar  purposes. 

I^roofs  of  38  publications,  aggregating  892  printed  pages,  were 
handled. 

On  March  12  this  section  was  assigned  the  preparation  of  printing 
requests  and  care  of  the  file  and  record  of  routine  printing,  including 
the  review  of  all  forms.  During  the  remainder  of  the  year  255  j 
printing  requests  were  made  out.  The  total  number  of  printing  i 
requests  for  the  year  was  795.  ' 

Nine  new  publications  were  issued,  with  a  total  of  198,000  copies. 
Bulletins  issued  were:  Forest  Reserves  in  Idaho;  A  Working  rlan 
for  Forest  Lands  in  Central  Alabama;  and  Grades. and  Amount  of 
Lumber  Sawed  from  Yellow  Poplar,  Yellow  Birch,  Sugar  Maple, 
and  Beech.  Of  circulars  of  information  there  were  issued:  The 
Forest  Service — What  It  Is,  and  How  It  Deals  with  Forest  Prob- 
lems; Forest  Planting  in  the  Sand-Hill  Region  of  Nebraska;  In- 
structions for  Use  of  Instruments  in  Surveying;  Revised  Regula- 
tions and  Instructions  in  Reference  to  Grazing ;  and  The  Use  Book. 
Four  reprints  of  Yearbook  articles  were  issued:  How  to  Grow 
Young  Trees  for  Forest  Planting;  Waste  in  Logging  Southern  Yel- 
low Pine;  Prolonging  the  Life  of  Telephone  Poles;  and  Progress  of 
Forestry  in  1905.  Reprints  of  24  bulletins,  15  circulars,  and  6  Year- 
book extracts  were  made,  with  a  total  of  191,000  copies. 

On  June  30,  1906,  3  bulletins  and  2  circulars  were  in  the  hands  of 
the  printer. 

During  the  year  58  press  bulletins  were  prepared  and  issued,  with 
a  total  circulation  of  406,100  copies. 

There  were  printed,  for  use  in  supplementing  correspondence,  11 
forest  planting  leaflets,  with  a  total  circulation  of  2i,000  copies. 
Near  the  close  of  the  year  a  series  of  trade  bulletins,  embodying  news 
of  a  technical  nature,  was  begun. 

Educational  work  through  addresses  was  greatly  extended  during 
the  year,  both  in  the  number  of  meetings  held  and  in  the  territory 
covered.  Systematic  work  was  carried  on  in  Kansas,  Oklahoma, 
and  Alabama,  and  23  individual  meetings  were  addressed  upon  spe- 
cial request  in  14  States  and  1  Territory.  Many  of  these  addresses 
vere  illustrated  by  lantern  slides.  On  several  occasions  a  representa- 
n-e  of  the  Service  accoinpanie'^1  the  ''  corn  specials  "  which  were  run 

•'       •'      '  -"  •     i'l*       ."EAR. 

"rv.oi.xA*      ii.*_j'^'  .  '    *i^  .c4u^..>t^ ,  ic viewing  all  forms  and  other 

k  suL-nj<^*"r    '•'  mung,  reading  proofs,  revising  manuscripts, 

'■  •  r  *»^*^''^-  ;  ,'«iional  articles  as  may  be  required,  the  woA 

^          •   -^  •  '     'Oread  information  concerning  our  forest 

.TiH    ......  *  -..-'Migr]-  making  ready  special  publications 
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n  popular  form,  through  cooperation  with  teachers  and  officers  of 
)ublic  instruction,  and  through  further  systematization  and  extension 
)f  lectures  and  addresses. 

SILVICS. 

The  work  of  the  year  in  Silvics  followed  two  mam  lines-^K)llect- 
ng,  critically  examining,  and  systematically  organizing  the  data 

ready  gathered  by  past  studies  of  the  Forest  Service  or  accessible 
rrom  other  sources,  and  establishing  permanent  sample  plots  for 

ithering  new  data. 

A  knowledge  of  the  requirements  of  the  various  species  which 
form  the  forests  of  the  United  States,  and  of  their  behavior  under 
T^arying  conditions,  is  the  foundation  of  intelligent  forest  manage- 
nent.  Yet  the  vastness  of  our  forested  area,  the  wide  range  of  cli- 
natic  and  other  conditions,  and  the  great  number  of  species  found 
nake  the  gathering  of  this  knowledge  a  huge  task,  which  systematic 
;tudy  by  foresters  has  only  begun  to  attack.  The  problems  of  man- 
igement  which  the  care  of  the  national  forests  imposes  upon  the 
Service  makes  the  need  of  such  knowledge  urgent. 

During  the  year  data  were  compiled^  for  67  species.  Their  range, 
•ate  of  growth,  light,  moisture,  and  soil  requirements,  reproduction, 
md  behavior  in  pure  stands  and  in  competition  with  other  species 
jvere  among  the  subjects  treated.  At  the  same  time  notes  were  gath- 
ered as  to  the  silvical  conditions  of  41  of  the  forest  reserves. 

Work  on  permanent  sample  plots  was  done  chiefly  on  loblolly  pine 
n  South  Carolina  and  Maryland,  white  pine  in  Massachusetts  and 
S'ew  Hampshire,  and  red  spruce  in  New  Hampshire.  A  less  amount 
)f  work  was  done  on  thinnings  in  chestnut  coppice  in  mixture  with 
tvhite  and  red  oak  and  other  species  in  Connecticut;  on  yellow 
)irch  in  mixture  with  paper  birch,  sugar  maple,  black  cherry,  and 
)ther  species  in  New  Hampshire,  and  on  scrub  pine  in  Maryland. 

The  study  of  loblolly  pine  in  Maryland  was  to  learn,  first,  what 
lifferent  densities  of  seedling  stands  will  produce,  and  what  consti- 
utes  a  full  stand;  second,  the  effects  of  thinnings  in  even-aged 
tends  at  various  stages.  Separate  series  of  plots  were  established  in 
>ure  stands  on  several  different  soils.  A  lew  plots  were  taken  in 
tands  where  loblolly  was  growing  in  mixture  with  hardwoods. 
The  plots  are  in  Worcester  County,  where  the  growth  is  rapid,  where 
he  greater  part  of  the  land  is  probably  better  suited  for  growing 
line  than  for  agriculture,  and  where  much  land  formerly  undei;  culti- 
ation  is  now  going  back  into  even-aged  stands  of  loblolly. 

The  South  Carolina  plots  deal  also  with  the  effects  of  fire. 

The  white  pine  plots  in  Massachusetts  and  New  Hampshire  will 
urnish  data  concerning  thinnings  in  young  stands,  the  effect  of 
hinnin^  upon  partially  suppressed  trees  and  their  ability  to  recover 
fter  the  removal  of  larger  trees,  and  thinning  in  an  overcrowded 
tand  of  pme. 

WORK  OF  THE  C03IING  YEAR. 

New  sample  plots  will  be  laid  out  in  the  North  and  Middle  Atlantic 
>tates.  Data  will  be  gathered  concerning  red  spruce,  balsam,  white 
)ine,  and  mixed  hardwoods.  Among  the  subjects  of  investigation  will 
)e  the  effect  of  different  methods  of  planting,  thinning,  and  lumber- 
ng  upon  the  present  and  future  forest. 
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LAW. 

During  the  year  highly  satisfactory  progress  was  made  in  the  1ml 
work  of  the  Forest  Service.  Actions  for  trespass  were  better  handled 
than  before;  settlements  for  trespass  were  secured  in  large  amounts 
and  upon  conditions  just  both  to  the  Government  and  the  trespaaser, 
and  cooperation  between  the  Forest  Service  and  the  United  States 
district  attorneys  was  made  effective.  Trespassers  who  refused  to 
make  adequate  settlement  were  refused  privileges  upon  the  reserves. 
The  general  result  was  to  reduce  the  number  of  court  prosecutions 
and  to  collect  damages  of  $39,224.96  for  the  year. 

In  a  few  aggravated  cases  suits  were  brought  and  resulted  in  settle- 
ments for  damage,  ejectment  from  the  forest  reserve,  restraining 
injunctions,  fines,  and  imprisonment.  A  supervisor  in  southern  Cali- 
fornia was  convicted  for  continued  falsification  of  his  accounts  prior 
to  the  transfer  of  the  forest  reserves  to  the  Department  of  A^cul- 
ture,  and  was  sentenced  to  three  yeare'  imprisonment,  with  a  nne  of 
$7,000.  Immediately  upon  the  creation  of  the  Hell  Gate  Forest  Re- 
serve a  timber  trespass  was  discovered  and  stopped,  and  though  the 
damages  were  settled  for  nearly  $20,000,  it  is  worthy  of  note  that  this 
trespasser  has  since  purchased  $200,000  worth  or  timber  from  the 
same  reserve. 

Through  the  Section  of  Law  the  Forest  Service  asserted  the  right  to 
charge  for  use  of  forest  reserve  resources,  contrary  to  the  position 
previously  held  in  the  Interior  Department.  The  Attomey-Gfeneral 
upheld  this  right,  which  is  the  basis  for  all  forest-reserve  receipts 
except  those  from  timber,  amounting  to  $522,306.47  during  the  fiscal 
year  of  1906.    This  decision  was  and  is  of  extreme  importance. 

The  transfer  of  the  forest  reserves  made  it  necessary  to  determine 
the  respective  jurisdictions  of  the  Departments  of  the  Interior  and 
of  Agriculture.  After  long  and  careful  consideration  it  was  agr^ 
that  the  administration  of  all  laws  affecting  the  title  to  forest-reserve 
land  remained  with  the  Department  of  the  Interior,  and  that  of 
other  laws,  which  govern  the  administration,  protection,,  and  use  of 
the  forest  reserves,  fall  to  the  Secretary  of  Agriculture.  The  co- 
operation made  necessary  by  this  division  of  jurisdiction  was  con- 
(hicted  tlirongh  the  Section  of  Law.  A  thorough  study  was  therefore 
re(^uired  of  all  the  public-land  laws  and  previous  administrative  regu- 
lations, and  particularly  of  right-of-way  and  land  claims  of  all  kinds. 

The  President  expressly  asked  l)oth  the  Secretaries  of  Agriculture 
and  the  Interior  to  cooperate  fully  in  the  administration  of  laws 
affecting  forest  reserves.  Accordingly  certain  modifications  of  policy 
and  practice  were  secured  to  j)r()tect  (lovernment  riffhts  and  mter- 
<*sts  and  to  give  effect  to  tlie  intent  of  Congress  in  its  later  land  legis- 
ation.    The  following  necessary  and  important  changes  foUowea: 

(1)    The  acceptance  of  the  Forester's  finding  of  facts  concerning 

^  1(1  claims  within  forest  reserves.     (2)  Definite  notice  to  be  given 

w  the  CJeneral  Land  Office  to  the  Forest  Service  of  a  claimant^ 

iiention  to  make  final  proof.     (3)   Refusal  by  the  General  Land 

•flSce  to  issue  final  certificate  or  allow  final  entry  for  any  land  claim 

^hin  a  forest  reserve,  against  which  a  forest  officer  has  protested, 

•  ■'^1  full  hearing  before  the  local  land  officers.     (4)  The  require- 

•  "  I  o    ^uch  stipulation  and  bond  as  the  Forester  may  demand  to 
.,  -  np     .irpcf  — >co        •  '^roQfc  v^ore  thc  approval  of  ru^ts  of  way 
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ithin  forest  reserves.  (5)  The  recognition  of  the  right  of  the 
rovernment  to  withdraw  from  all  appropriation  areas  within  forest 
•ves  needed  for  administrative  use.  (6)  The  right  of  the  Gov- 
mment  to  withdraw  specific  land  from  coal  entry.  (7)  The  right 
f  the  Government  to  withdraw  for  public  use  land  already  with- 
rawn  or  reserved,  when  the  purposes  of  the  two  withdrawals  are 
ot  inconsistent.  (8)  The  principle  that  withdrawals  for  prospec- 
ive  forest  reserves  do  not  interfere  with  the  use  of  the  land,  except 
>  save  the  title  to  the  Government.  (9)  The  right  of  the  Secretary 
f  the  Interior  to  investigate  and  determine  the  validity  of  mining 
ocations  or  settlement  claims,  especially  on  forest  reserves,  prior  to 
ntry  or  application  in  his  Department. 

The  Section  of  Law  scrutinized  all  contracts  before  they  passed  to 
he  Forester  for  his  signature,  and  constantly  advised  other  oflScers 
•f  the  Forest  Service  upon  matters  involving  questions  of  law. 

Many  acts  and  joint  resolutions  affecting  the  Forest  Service  were 
massed  by  the  Fifty-ninth  Congress  at  its  first  session,  and  approved 
>y  the  President,  which  may  be  briefly  summarized  as  follows : 

Provisions  of  the  homestead  laws  extended  to  certain  lands  in  Yel- 
owstone  Forest  Reserve  (34  Stat.  L.,  62).  Permit  granted  to  the 
Sdison  Electric  Company  for  power  plants  in  the  San  Bernardino, 
$an  Gabriel,  and  Sierra  Forest  reserves  (34  Stat.  L.,  163).  Cutting, 
'hipping,  or  boxing  of  trees  on  the  public  lands  for  turpentine  for- 
)idden  (34  Stat.  L.,  208).  Historic  and  prehistoric  ruins,  monu- 
nents,  and  objects  of  antiquity,  manv  of  them  on  forest  reserves,  pro- 
ected;  permits  for  excavation  and  collection  (34  Stat.  L.,  225). 
Agricultural  lands  in  forest  reserves  to  be  examined  for  opening 
mder  the  homestead  laws  (34  Stat.  L.,  233).  Lands  granted  to  the 
5tate  of  Wisconsin  for  forestry  purposes  (34  Stat.  L.,  517).  A  game 
^reserve  within  the  Grand  Canyon  Forest  Reserve  to  be  designated 
)y  the  President  (34  Stat.  L.,  607).  The  forest  reserve  special  fund 
'ontinued  until  otherwise  provided  by  law;  to  be  expended  after 
Tune  30,  1908,  only  in  accordance  with  specific  estimates  for  each 
jucceeding  fiscal  year  (34  Stat.  L.,  684).  Ten  per  cent  of  receipts 
Prom  forest  reserves  to  be  paid  to  the  States  for  public  schools  and 
'oads  in  the  counties  in  which  the  forest  reserves  are  situated  (34 
5tat.  L.,  684).  Sales  of  forest-reserve  timber  in  California  made 
miform  with  other  States  (34  Stat.  L.,  684).  Exportation  of  timber 
From  the  forest  reserves  in  Idaho  and  of  dead  and  insect-infested 
iml^er  from  the  Black  Hills  Forest  Reserve  authorized  (34  Stat.  L., 
)84).  Refund  of  excess  payments  to  depositors  authorized  from 
Forest  reserve  special  fund  (34  Stat.  L.,  684).  Purchase  of  law  books 
For  tlie  Forest  Service  authorized  (34  Stat.  L.,  685).  Fifteen  thou- 
and  dollars  appropriated  for  fence  and  sheds  on  the  Wichita  Forest 
Reserve  for  a  buffalo  herd  (34  Stat.  L.,  696).  Five  thousand  dollars 
ippropriated  to  enable  the  Secretary  of  the  Interior  to  pay  the  ex- 
)ense  of  advertising  the  restoration  to  the  public  domain  of  lands  in 
he  forest  reserves  (34  Stat.  L.,  724).  One  hundred  thousand  dollars 
ppropriated  for  continuation  of  the  survey  of  public  lands  in  the 
orest  reserves  (34  Stat.  L.,  728).  Lands  in  Leadville  Forest  Reserve 
granted  to  the  town  of  Tincup  for  cemetery  purposes  (34  Stat.  L., 
96).  Granting  to  the  city  of  Los  Angeles  rights  of  way  for  the  city 
rater  supply  through  the  Santa  Barbara,  San  Gabriel,  and  Sierra 
orest  reserves  (34  Stat.  L.,  801).     The  re-cession  by  the  State  of 
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California  of  the  Yoseinite  Valley  grant  and  the  MariiK>sa  Big  Tree 
Grove  accepted,  and  these  lands  included  in  the  Yosemite  National 
Park ;  certain  lands  excluded  from  the  park  and  added  to  the  Sierra 
Forest  Reserve  (34  Stat.  L.,  831).  Protecting  copyrighted  matter 
in  Bulletin  No.  71,  "  Rules  and  specifications  for  the  grading  of  lum- 
ber adopted  by  the  various  lumber  manufacturing  associations  of  tbe 
United  States  "  (34  Stat.  L.,  836). 

After  the  transfer  of  forest  reserves  to  the  Department  of  Agricul- 
ture there  were  increased  efforts  to  secure  rights  on  the  reserves,  both 
by  perfecting  title  to  the  land  and  by  obtaining  special  privileges  and 
rights  of  way.  Supervision  of  matters  of  this  kind  has  l)ecn  in  the 
hands  of  a  section  called  "  Claims  and  Privileges,"  which,  before  the 
middle  of  the  fiscal  year,  was,  for  administrative  reasons,  divided  into 
two  sections  under  the  Section  of  Law  in  the  Office  of  the  Forester. 
On  July  1,  1906,  the  sections  of  Law,  Claims,  and  Privileges  were 
combined  to  make  the  Office  of  I^aw. 

CLAIMS. 

From  February  1,  1906,  to  the  end  of  the  fiscal  vear  486  claims 
reports  were  obtained  from  the  field  and  transmitted  to  the  General 
Land  Office  with  recommendations. 

Steps  were  successfully  taken  to  secure  an  investigation  of  alleged 
fraudulent  ininin«:  claims  in  the  different  forest  reserves,  in  one  of 
which  an  association  of  eight  persons  has  located  265,000  a«!res  under 
the  placer  mining  laws.  Until  the  validity  of  these  locations  has  been 
determined  the  V  orester  can  neither  sell  nor  grant  the  free  use  of  tim- 
ber from  them,  while  the  locators  are  restrained  by  law  from  cutting 
timber  except  to  develop  the  particular  claim  where  it  grows.  Under 
these  conditions  tlie  business  of  this  locality  must  stagnate,  for  few 
of  these  claims  can  be  worked  for  mineral.  The  Secretary  of  the  Inte- 
rior has  detailed  three  geologists,  an  attorney,  and  a  special  agent  to 
examine  the  validity  of  these  locations,  in  cooperation  with  an  attor- 
ney from  the  Section  of  Law. 

The  Section  of  Claims  handles  in  the  office  all  applications  under 
the  agricultural  settlement  act  of  June  11,  1906.  Applications  under 
this  law  to  July  1  indicate  that  their  number  will  finally  reach  wdl 
into  the  thousands.  Steps  were  taken  to  examine  tlie  land  a*^ 
promptly  as  possible. 

The  Section  of  Claims  furnished  information  to  all  branches  of  the 
Forest  Service  concerning  title  to  lands  in  established  or  proposed 
tor(^<t  reserves. 

PRIVILEGES. 

Hiv  .section  of  Privileges  has  received  an  ever  increasing  number 

•     privilege  applications.     After  this  section  was  joined  to  tHe  Section 

Law  a  carefully  considered  effort  was  made  to  restore,  as  far  as 

■     essarv,  the  policies  under  which  privileges  should  be  granted. 

^'      mderlying  principles  to  be  tollowed,  set  forth  in  the  first  edi- 

"^h^     Jse  T*  ^^k,  were : 

lip.     -^r^Qo     oserve  resources  are  for  the  use  of  the  people  and 
-i    ->^     '•     le  deniec     mless  their  exercise  materially  intcr- 

..pres<^^  '/     'xT'^atens  harm  to  the  public. 


ho 
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(2)  That  a  reasonable  charge  should  be  made  for  all  such  use 
henever  the  permit  involves  withdrawal  of  the  particular  resource' 
r  land  from  use  by  the  people  in  general. 

(3)  The  charge,  however,  may  probably  be  remitted  (a)  when  the 
se  granted  will  result  in  direct  benefit  to  the  forest  reserve  or  its 
dministration,  as  with  telephone  lines,  wagon  roads,  trails,  etc.; 
6)  when  the  use  is  by  another  branch  of  the  Government,  by  a  State, 
3unty,  or  municipality,  or  by  private  individuals  or  associations  of 
ersons  for  the  use  of  water  to  develop  their  ow^n  land  and  not  to  be 
^Id  commercially. 

The  basis  upon  which  charges  in  connection  with  the  use  of  water 
hould  be  calculated  was  definitely  determined  as  follows: 

(1)  A  charge  per  mile  for  the  length  of  the  ditches,  conduits,  pipe 
ines,  transmission  lines,  etc.  This  applies  when  no  greater  width  is 
llowed  than  that  actually  necessary  at  any  one  point  for  the  enjoy- 
aent  of  the  privilege. 

(2)  A  charge  per  acre  for  land  actually  granted  for  occupancy,  as 
reas  flooded  by  reservoirs,  land  for  power  nouses,  residences,  hotels, 
enced  pastures,  etc. 

(3)  A  charge  for  the  conservation  of  the  water  supply  and  the  use 
if  advantageous  locations  and  other  privileges.  The  water  itself 
s  granted  by  the  State,  not  by  the  United  States. 

Thus,  in  a  permit  for  a  project  to  develop  electricity  the  charge 
rould  be  based  upon :  First,  the  length  of  the  conduits,  transmission 
ines,  etc. ;  second,  the  area  occupied  by  power  houses,  reservoirs,  etc. ; 
bird,  the  conservation  of  the  water  supply  and  the  advantageous 
ocation  which  makes  it  possible  to  obtam  a  fall  to  turn  the  water- 
v'heel.  The  policy  assumes  that  amount  of  water  used  is  a  proper 
neasure  of  its  conservation  by  the  forest  reserve,  and  that  the  horse- 
)ower  developed  at  the  wheel,  since  it  results  from  the  water  con- 
erved  and  from  the  fall  furnished,  is  a  proper  measure  of  the  entire 
onservation  furnished  by  the  Forest  Service  to  the  permittee. 

During  the  fiscal  year  just  ended  965  privilege  applications  were 
eceived.  Of  this  number  662  were  approved,  35  were  rejected,  and 
'68  were  awaiting  reports  from  the  forest  supervisors,  either  because 
ecently  received  or  because  depth  of  snow  prevented  intelligent  field 
xamination. 

Tlie  w  ork  of  the  Section  of  Law  during  the  past  year  was  of  the 
itmost  advantage  to  the  Forest  Service. 

FOREST  BESEBVES. 

During  the  past  year  the  chief  effort  of  the  Forest  Service  was  to 
ncrease  the  usefulness  of  the  National  forest  reserves.  Definite 
>r()gress  was  made  along  the  following  main  lines: 

( 1)  The  division  of  the  reserves  into  three  districts,  with  an  oflBcer 
n  charge  of  the  organization,  equipment,  protection,  and  other 
mrely  administrative  matters  for  each  district.  These  district  offi- 
ers  are  stationed  in  Washington,  directly  under  the  Forester,  and 
ct  through  him.  They  cooperate  in  all  matters  under  their  charge 
rith  the  various  offices  of  the  Service.  The  chiefs  of  these  oflBces  issue 
nstnictions  in  their  own  lines  of  work  to  all  field  oflBcers  on  the 
orest  reserves  in  all  matters  except  such  as  require  action  by  the  For- 

11.  Doc.  «,  59-2 18 
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ester.  To  insure  uniformity  of  action  and  to  avoid  possible  conflict, 
all  instructions  and  letters  from  the  separate  offices  pass  over  the 
desk  of  the  district  officer  concerned.  In  questions  involving  sub- 
jects in  more  than  one  office  a  decision  is  reached  through  coo|>eration. 

(2)  The  organization  of  the  inspection,  both  of  the  technical  and 
business  management  of  the  forest  reserves  and  of  all  other  branches 
of  the  Poorest  Service.  The  section  of  inspection  was  not  intended  to 
reduce  the  actual  supervision  of  field  work  by  the  separate  offices,  but 
to  concentrate  general  inspection  directly  under  the  Forester.  As 
rapidly  as  practicable,  men  who  by  special  training  and  experience 
are  fitted  to  inspect  forest  work,  in  one  or  more  of  its  branches,  were 
assigned  to  the  Section  of  Inspection.  The  inspectors  in  no  case  give 
orders,  but  make  themselves  useful  on  the  ground  by  consTiltation 
with  the  men  whose  work  thev  inspect.  They  report  directly  to  the 
Forester  on  the  efficiency  and  mtegrity  of  the  personnel. 

(3)  Marked  improvement  in  all  branches  of  forest  reserve  work, 
resulting  from  the  assignment  of  specific  duties  upon  the  reserves  to 
each  office  in  the  Service  within  its  own  field. 

(4)  Greatly  increased  responsibility  laid  upon  reserve  officers. 
As  rapidly  as  possible  the  duties  of  the  Washington  office  toward 
the  forest  reserves  are  being  reduced  to  general  administration,  scien- 
tific investigations,  inspection,  and  record. 

(5)  The  publication  of  a  second  edition  of  The  Use  Book,  or 
regulations  and  instructions  for  the  use  of  the  National  forest 
reserves,  in  which  the  whole  service  cooperated.  This  edition  shows 
a  gratifying  advance  over  the  first  edition  in  simplicity  and  the 
practical  application  of  general  policies  to  the  settlement  of  ques- 
tions on  the  ground,  and  goes  far  to  standardize  technical  method? 
on  the  forest  reserves.  It  has  greatly  promoted  the  use  of  the 
reserves. 

(6)  Increase  in  the  spirit  and  effectiveness  of  the  reserve  force  by 
constant  intercourse  between  field  and  office,  by  the  vigorous  appli- 
cation of  civil-service  rules,  by  the  removal  of  unfit  members  oi  the 
force,  and  by  frequent  inspection,  which  gives  help  and  encourage- 
ment to  local  officers. 

Six  supervisor's  meetings  were  held  at  convenient  points,  whose* 
attendance  included  nearly  all  forest  supervisors.  At  these  meet- 
ings the  regulations  and  instructions  of  The  Use  Book  were  fiilly 
explained,  and  unsettled  questions  arising  in  the  local  administra- 
tion of  the  forest  reserves  were  thoroughly  discussed. 

The  total  area  of  National  forest  reserves  on  June  30,  1905,  was 
85.693,422  acres.  During  the  past  fiscal  year  new  reserves  have  been 
created,  with  a  total  area  of  21,586,957  acres  (including  additions  to 
existing  reserves  amounting  to  9,163,458  acres),  and  eliminations 
were  made  to  the  extent  of  281,241  acres  The  total  area  on  June  30, 
190'),  '^«c-  '^>^ere^^or^  106^<^OJ?9  jipt-pq 
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Forest  reserves,  shoving  new  reserves,  additions,  eliminations,  etc. — Continued. 
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On  June  30,  1906,  there  were  82  officers  in  charge  of  104,831^11 
acres,  leaving  only  10  reserves,  with  an  area  of  2,168,212  acres,  not 
yet  under  organized  administration. 

The  field  force  on  the  reserves  on  July  1,  1905,  consisted  of  379 
■wngers,  87  guards,  and  5  forest  a&sistants  (assigned  as  technical 
-ssistants  to  supervisors). 

By  June  e30,  1906,  the  force  was  increased  to  511  rangers,  247 
guards,  18  forest  assistants,  and  30  laborers.  On  some  of  the  reserves 
he  volume  of  business  made  it  necessary  to  give  clerical  assistance  to 
•^e  supervisor. 

^hr  -TTiportant  work  of  providing  rangers  with  headquarters  was 

— '•'  ^  Tepidly  as  the  funds  available  would  permit,  and  in  all  92 
'     •  »  built  at  an  average  cost  of  $53. 

igr'*«s  ^'  »«  made  in  building  trails,  which  greatly  simplified 
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A  decided  advance  was  made  in  establishing  and  marking  the 
)oundaries  of  reserves,  in  cooperation  with  the  United  States  Gteo- 
ogical  Survey.  This  work  is  essential  to  the  discovery  and  preven- 
ion  of  trespass. 

The  damage  done  by  forest  fires  has  been  greatly  lessened.  Approx- 
mately  279,000  acres  were  burned  over — less  than  three-tenths  of  1 
)er  cent  of  the  total  area  of  the  forest  reserves. 

On  the  passage  of  the  act,  on  June  11,  1906,  providing  for  the  set- 
ilement  oi  agricultural  lands  in  the  reserves,  arrangements  were 
immediately  made  for  the  examination,  as  provided  in  the  law,  of 
:he  lands  applied  for,  by  a  corps  of  men  especially  qualified  for  the 
work. 

The  examination  of  lands  for  proposed  reserves  and  additions  to 
md  eliminations  from  existing  reserves  has  gone  on  rapidly.  More 
han  30  million  acres  were  examined  during  the  year. 

INSPECTION. 

The  work  of  the  Section  of  Inspection  during  the  past  year  aided 
2:reatly  in  increasing  the  effectiveness  of  the  reserve  force,  both  upon 
?xisting  reserves  and  in  organizing  administration  upon  new  reserves. 
Forty-one  reserves  already  under  administration  were  thoroughly  in- 
spected, and  inspectors  assisted  greatly  also  in  the  organization  of  the 
reserve  force  upon  10  new  reserves.  The  number  of  inspectors  was 
increased  during  the  year  from  8  to  14. 

ADMINISTRATION. 

Under  the  new  organization  described  above,  the  following  reserve 
districts  were  established : 

Northern  District:  Idaho,  Montana,  Wyoming,  South  Dakota, 
Minnesota. 

Southern  District:  Utah,  Colorado,  New  Mexico,  Arizona,  Ne- 
braska, Kansas,  Oklahoma. 

Western  District :  Washington,  Oregon,  California,  Alaska. 

Of  the  93  reserves  in  existence  on  July  1,  1905,  77,  with  a  total  area 
of  73.505,691  acres,  were  under  administration,  in  charge  of  54  super- 
V  isors  or  other  officers.  During  the  year  31,265,520  acres  were  placed 
imder  administration,  with  an  increase  of  28  officers  in  charge. 

GBAZING   ON  THE   BESEBVES. 
RANGE  CONDITIONS. 

The  crop  of  forage  on  the  forest  reserves  was  better  during  the 
past  season  than  for  years  before.  Favorable  climatic  conditions 
[-esulted  in  an  abundance  of  early  feed,  and  the  lamb  crop  was  the 
lar<iest  reported  for  many  years.  AHhough  some  ranges  have  in  the 
)ast  been  overstocked,  the  large  amount  of  feed  now  on  the  ranges  will 
)r()l)al)ly  make  unnece.  smv  any  verv  ^reat  reductions  next  spring. 

The  abundance  of  feed  outside  oi  the  reserves  has,  in  some  locali- 
ies.  lessened  the  demand  for  forest -reserve  range,  and  has  made  the 
^^tt lenient  of  controversies  in  new  reserves  easier  than  it  would  other- 
kvise  have  been.  Yet  in  the  old  reserves  the  regular  users  applied  for 
Dcrmits  to  graze  about  the  same  number  of  stock  as  the  previous 
rear. 
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The  control  of  grazing  has  brought  a  marked  improvement  in 
range  conditions  on  a  number  of  the  reserves,  and  there  is  no  longer 
any  doubt  that  a  large  part  of  the  forage  crop  which  was  forraerlv 
wasted  by  improper  handling  of  the  stock  is  now  saved  and  utilized. 

Range  conditions  in  general  are  very  satisfactory,  and  the  stock- 
men are  enjoying  a  prosperity  which  gives  them  confidence  in  the 
future. 

GRAZING    FEES. 

The  announcement  that  a  moderate  charge  would  be  made  for 
grazing  on  the  reserves  after  January  1,  1906,  roused  objection  in 
some  localities.  Meetings  were  held  and  petitions  were  presented 
asking  for  modifications  in  the  rates,  and  in  a  few  cases  for  the 
entire  remission  of  the  fee. 

By  firm  yet  considerate  action  on  the  part  of  the  Forest  Service, 
and  with  the  strong  support  of  yourself  and  the  President,  all  seri- 
ous conflict  was  avoided.  Stockmen  realized  the  benefits  of  a  proper 
system  of  range  control,  and  have  shown  willingness  to  bear  a  just 
portion  of  the  expense.  When  the  regulations  were  modified  better 
to  meet  existing  conditions  and  a  one-half  rate  was  given  to  settlers 
for  a  limited  number  of  cattle,  all  active  opposition  to  the  grazing  fee 
ceased,  and  it  has  been  paid  almost  everywhere  without  complaint. 

The  total  amount  received  for  fees  on  grazing  permits  during  the 
year  was  $514,086.74,  of  which  about  two-fifths  was  on  account  of 
permits  for  cattle  and  horses  and  three-fifths  for  sheep  and  goats. 

PERMITS  ISSUED. 

The  creation  of  38  reserves  available  for  grazing  under  regula- 
tion during  the  past  season,  and  large  additions  to  14  of  the  old  re- 
serves, added  greatly  to  the  carrying  capacity  of  the  forest  ranges. 
Slight  increases  in  the  number  of  stock  were  made  in  some  of  the 
older  reserves,  where  the  range  conditions  showed  a  marked  im- 
provement, and  in  others,  after  careful  investigation,  new  areas  were 
opened.  In  some  of  the  newer  reserves,  where  the  range  has  been 
overstocked,  reductions  were  made  in  the  number  allowed. 

In  the  92  reserves  which  were  under  administration  before  May  1 
a  total  of  18,040  applications  for  grazing  permits  were  approved  by 
the  forest  oflScers  m  charge,  ana  16,593  permits  were  issued,  as 
follows : 


Cattle  and  horses. 


Slato  or  Territorv 


Number 
of  per- 
mits. 


Number  of 

stock  for 

summer 

8ea.<)on. 


\rizona 

/allfornia 

:olorado 

naho  

vansas 

irlontana 

'Nebraska 

Jew  Mexico.. 

(•klanoma 

Oregon , 

•outh  Dakota. 

'tab 

Washington  ... 


581 

1.979 

2, 774 

385 

16 

1.373 

(►2 

878 

87 

915 

433 

3.376 

512 

772 


14,U93 


80,096 

132,256 

231.060 

29,a')3 

3,245 

93,514 

26,806 

10,274 

884 

75,656 

13,041 

93,255 

25,5-20 

85.648 


849,708 


Number  of 

stock  for 

year- long 

season. 


67,718 

20.529 

8.605 

631 


Sheep  and  goats. 


Number 
of  per- 
mits. 


6,862 

406 

53.464 

2.158 

1/242 


294 
1/209 
V.448 


166,446 


87 
190 
186 
182 


79 
'2M' 
'868' 


108 
196 


2,600 


Number  of 
slock  for 
summer 


847.208 
408,668 
420,009 
878,560 


219. 90S 

'sii'^ 


1.124,089 


1,148.771 
282,791 


ft»  78^201 
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The   total   number  of  sheep  and  goats  includes  about  3,000,000 

abs  and  kids,  which  in  the  issuance  of  permits  have  been  counted  a<? 
qual  to  1,500,000  grown  animals,  leaving  a  net  number  of  4,262,200 
jrown  sheep  and  goats  covered  by  permit. 

Only  1,447,  or  8  per  cent,  of  the  applicants  failed  to  pay  the  fee? 
ind  accept  the  permits  applied  for,  and  many  of  these  will  make  pay- 
ment betore  the  close  of  the  season.  The  abundance  of  feed  out- 
side of  the  reserves  was  one  cause  of  the  failure  to  use  permits. 

In  reserves  established  or  put  under  administration  after  May  1, 
ill  stock  on  the  reserve  ranges  at  the  time  of  their  creation  or  whose 
3wneKJ  had  regularly  used  the  range  during  previous  years  were  al- 
lowed to  graze  without  permit  during  the  season  of  1906. 

CROSSING    PERMITS. 

Applications  were  made  by  244  owners  or  lessees  of  private  lands 
within  30  of  the  reserves  for  the  privilege  of  driving  a  total  of  18,823 
head  of  cattle  and  horses  and  118,438  head  of  sheep  across  reserve 
lands  to  reach  574,397  acres  of  private  land.  In  177  cases  the  owners 
of  the  land  made  special  agreements  waiving  the  right  to  the  ex- 
clusive use  of  387,930  acres  of  this  land,  and  allowing  all  stock  per- 
mitted to  graze  on  the  reserve  to  enter  upon  it.  In  exchange  for 
this  concession,  permits  were  issued  allowmg  the  number  of  stock 
the  private  land  would  support  to  be  grazed  upon  the  reserve  free 
of  charge. 

Under  the  regulation  allowing  stock  to  be  driven  across  reserve 
lands  in  transit  between  summer  and  winter  ranges  and  to  reach 
points  of  shipment,  259  permits  were  issued  by  the  officers  in  charge 
of  29  reserves  for  the  crossing  of  12,696  head  of  cattle  and  horses  and 
593,540  head  of  sheep. 

No  permit  is  required  for  stock  which  is  driven  along  the  public 
highway  or  when  reserve  lands  will  not  be  grazed  upon  en  route. 

QUARANTINE    AND   LIVE-STOCK   LAWS. 

The  Bureau  of  Animal  Industry  has  required  all  sheep  permitted 
to  graze  upon  the  forest  reserves  of  Arizona,  New  Mexico,  Colorado, 
Utah,  and  Idaho  to  be  inspected  before  entering  the  reserves,  and  to 
ye  dipped  when  they  were  found  to  have  been  exposed  to  or  infested 
with  scab.  In  South  Dakota  this  inspection  was  made  to  include 
:;attle,  and  all  diseased  stock  were  debarred  from  entering  the  reserves. 

In  most  cases  stockmen  willingly  complied  with  quarantine  regula- 
tions and  marked  improvement  in  health  of  stock  has  followed.  Con- 
inued  enforcement  of  strict  quarantine  will  entirely  eradicate  disease 
from  the  reserve  ranges. 

In  several  of  the  reserves  the  forest  officers  have  rendered  valu- 
ible  assistance  to  the  stockmen  in  the  enforcement  of  local  live-stock 
aws,  particularly  as  to  the  grade  and  number  of  bulls  turned  upon 
he  range  and  the  prevention  of  loss  by  theft. 

GRAZING   TRESPASS. 

There  has  been  little  trespass  by  grazing  without  permit.  Except 
vhere  the  trespass  was  willful,  settlement  by  the  payment  of  reason- 
ible  damages  has  been  accepted.  ^Vhen  the  trespass  required  exem- 
:)larv   action   or  when   reasonable  propositions  of  settlement  were 


280  DEPARTMENTAL    REPORTS. 

rejected  by  the  trespassers,  the  Department  of  Justice  was  asked  to 
secure  an  injunction  to  prevent  the  stock  from  entering  the  reserve, 
and  to  bring  suit  for  damages. 

In  a  few  of  the  new  reserves,  where  the  regulations  were  not  under- 
stood or  stockmen  did  not  realize  that  they  must  be  obeyed,  stock 
which  entered  without  permit  was  allowed  to  remain  on  payment  of 
double  the  regular  grazing  fee.  This  method  of  settlement  was 
received  as  fair  ana  right.  It  has  inflicted  no  serious  hardship, 
while  it  has  shown  that  the  regulations  must  be  obeyed  and  that  forest 
reserve  control  means  real  protection  to  the  range. 

Occasionally  stock  trespassed  upon  closed  areas  or  upon  range  to 
which  it  was  not  assignea.  Where  such  trespass  was  willful  the  per- 
mit was  canceled,  a  portion  of  the  stock  was  removed  from  the  reserve, 
and  the  amount  paid  for  grazing  fees  was  forfeited. 

DEPREDATIONS   OF    WILD    AN13IALS. 

The  loss  of  cattle  in  Wyoming  and  southern  New  Mexico  during 
recent  years  from  wolves  has  caused  nmch  alarm.  It  was  thought  by 
many  that  the  wolves  were  breeding  in  the  reserves,  and  that  the  pro- 
tection of  game  increased  their  number.  In  response  to  an  appeal 
from  stockmen,  the  Forest  Service,  in  cooperation  with  the  Biological 
Survey,  is  studying  the  habits  of  wolves  and  coyotes,  the  locations  of 
their  dens,  and  the  most  practical  method  for  their  extermination.  It 
has  already  been  found  that  the  breeding  grounds  are  not  within  the 
reserves,  but  in  the  foothills  outside,  and  that  they  simply  follow  the 
cattle  into  the  mountains  during  the  summer.  A  large  number  of 
dens  were  located  and  steps  were  taken  to  kill  both  the  old  and  the 
young  wolves.  It  is  confidently  believed  that  the  result  of  this 
mvestigation  will  be  of  great  benefit  to  live  stock  interests. 

LIVE   STOCK    ASSOCIATIONS. 

Some  of  the  live  stock  associations  organized  by  western  stockmen 
for  the  protection  of  their  joint  interests  sought  during  the  year 
official  recognition  of  advisory  boards  to  confer  with  forest  officers  on 
grazing  matters.  Much  had  already  been  done  by  the  attendance  of 
forest  officers  at  the  meetings  of  these  associations  to  promote  a  right 
understanding  of  the  purposes  of  forest  reserves,  ana  the  benefits  to 
be  derived  from  their  proper  use.  The  justice  of  this  request  for 
recognition  was  seen  at  once,  and  authority  for  it  was  given  by  the 
Secretary  of  Agriculture  on  March  31,  190C.  Before  the  end  of  the 
fiscal  year,  advisory  boards  of  live  stock  associations  in  Oregon, 
Wyoming,  and  Colorado  had  sought  and  received  official  recognition. 
Through  them,  satisfactory  solutions  of  local  problems,  which  might 
have  led  to  serious  difficultv,  have  alreadv  been  reached.  A  marked 
▼nprovement  in  sentiment  among  stockmen  has  followed,  and  the 
••'Operation  of  the  live  stock  associations  with  the  Forest  Service  to 
---c^e  ^^f^    ""^'^  N**^    ic^  ^^   •      •'^^'»T  '0  ranges  is  made  certain. 

i.      •   "     -..^..  ttoiivitj  *o  x^wicat  Service  has  materially  in- 

'  ^ttS*        -v  oi.v/pe  '" "  '^'*  \>v»nv  of  the  section  of  forest  computation, 

.  ri,     j,.,iA-^.plroc    .,-    ./--nTMit^tion  and  final  statement  of  tdl  forest 
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irements.  During  the  year  this  section  worked  up  results  for 
king  plans,  7  studies  of  commercial  trees,  2  tallies  of  log  prod- 
l  reconnaissances  of  planting  sites,  5  pole,  2  tie,  and  1  cross-arm 
ling  experiments,  and  13  miscellaneous  projects.  It  included 
imputation  of  5,517  valuation  surveys,  27,700  tree  analyses,  3,885 
ng  analyses,  1,560  stump  analvses,  13,156  height  and  5,750  taper 
irements,  graded  mill  tallies  oi  14,300  logs,  weights  and  measure- 
of  3,200  poles,  6,900  ties,  and  10,800  cross-arms,  and  18,700 
ts  from  manufacturers  and  consumers  of  wood,  as  well  as  the 
ilation  of  figures  for  the  number  of  live  stock  on  the  reserves 
approximately  16,500  grazing  permits. 


FOREST    MAPS. 


3  section  of  forest  maps  is  charged  with  the  preparation  of  maps 
Ira  wings,  and  with  the  custodv  of  those  not  needed  for  constant 
The  work  of  the  year  included  the  completion  of  1,128  maps, 
ng  forest  conditions  of  the  forest  reserves  and  of  areas  proposed 
orest  reserves,  and  illustrating  working  plans,  planting  plans, 
istribution  of  trees  and  forests,  the  progress  of  logging,  and 
other  subjects.  Two  hundred  and  one  drawings  were  made, 
rative  of  methods,  appliances,  expeilments,  and  results  in  many 
hes  of  forest  work.  One  thousand  seven  hundred  and  sixty 
were  mounted  and  2,408  maps  supplied  to  the  field  from  outside 
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TIMBER    SALES. 


accordance  with  the  policy  which  aims  to  satisfy  every  legiti- 
demand  for  the  use  of  the  forest  reserves,  more  than  five  times 
ich  timber  was  sold  during  the  past  fiscal  year  as  during  the 
3US  one.  The  following  table  shows  for  each  State  the  amount 
alue  of  the  timber  sold : 

Timber  sold  from  July  i,  1905,  to  June  SO,  1906. 


Slate  or  Terrilorv 


ui 


I . 

XU  O. 
Ui  .  .  . 


ikotH. 


ton 
e. .- 


Fe'ei  B.  M 


2. 
27, 
10. 

27, 
8. 

53, 
1. 


252, 

302 

•2»1. 

M2. 
024, 


616 
ai9 

282 
329 
101.' 

356 


72. 

10, 

1. 

71. 


^1. 
677, 
989. 
2.S5, 


500 
730 

500 
683 


Cords. 


Linear 
feet. 


trtl 2S8, 140,  H26 


1,132  ,      43,229 

5.977  ' 

430  t 

19.900    

7.072  61.012 

8.321  38.921 

3    

291  80.000 

29.32.S    

2.025    

1.997    

1,580    

SO.  179       223.162 


Post-*  and 
poles. 


1.200 

57.600 

•29. 913 

16.407 

151,119 

7,110 

100 

100 

42. 450 

1.100 

2.100 

3.850 


Value. 


$1,423  80 

70. 1Z6. 28 

13.1/0  57 

38.531  84 

I3.3el  50 

109. 560  94 

3,761.10 

r^  00 

710.  »5 

85,265  87 

14.715  ';i5 

2,877  50 

147, 408. 16 


313.049  ,     500,945.76 


;  time  allowed  for  cutting  was  from  one  to  five  years,  and  much 
I  timber  sold  has  not  vet  been  cut.  Receipts  for  timber  actually 
id  removed  amounted  to  $242,068.28. 
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Ill  every  ease  the  cutting  of  live  timber  under  sale,  or  for  free  use, 
was  allowed  only  after  careful  study  on  the  ground  w-hicli  showed 
that  the  timber  applied  for  could  be  cut  without  injury  to  the  forest 
or  the  water  supply,  and  indicated  the  best  method  of  cutting  to 
insure  another  growth  of  timber  and  safeguard  the  permanent  forest 
cover.  Applications  for  the  purchase  of  reserve  timber  called  for 
detailed  examinations  during  the  year  of  over  100,000  acres. 

Only  trees  marked  for  removal  by  the  forest  officers  were  allowed 
to  be  cut.  Contracts  for  the  sale  of  timber  stipulate  that  all  brush 
and  debris  caused  by  logging  shall  be  piled  in  openings  for  burning, 
and  other  precautions  are  taken  to  protect  the  forest  from  fires  during 
logging.  Complete  utilization  of  all  merchantable  parts  of  the  trees 
is  enforced  by  requiring  the  cutting  of  low  stumps,  the  sawing  of 
logs  well  into  the  tops,  and  the  use  of  all  material  of  value  for  any 
purpose.  Forms  of  waste  such  as  the  use  of  thrifty  tre^s  for  skia- 
poles  and  corduroy  and  the  destruction  of  promising  young  growth 
by  careless  felling  are  prevented  by  close  supervision.  Payment  for 
timber  sold  is  always  required  on  the  basis  of  the  actual  scale,  and 
scaling  is  always  done  by  the  forest  officers. 

Small  sales  greatly  outnumbered  large  sales.  Over  100  sales  each 
of  less  than  5,000,000  feet  were  made  for  every  sale  of  more  than  that 
amount.  A  marked  improvement  took  place  in  the  prompt  consider- 
ation of  applications  for  the  purchase  of  timber,  especially  in  small 
amounts. 

The  largest  sales  were  made  in  the  lodgepole  pine  forest  of  the 
Rocky  Mountains  in  Wyoming  and  Montana.  Lodgepole  pine 
occurs  at  high  altitudes  and  in  inaccessible  locations,  and  is  very 
largely  within  the  forest  reserves.  The  success  with  which  it  is 
being  treated  chemically  has  created  a  great  demand  for  lodgepole 
pine  ties  by  the  railroads  in  the  Northwest.  This  demand  and  the 
increased  value  of  timber  of  every  description  has  made  a  strong 
market  for  this  tree,  which  but  recently  was  considered  valueless  and 
in  many  localities  is  still  so  regarded.  The  prices  of  lodgepole  stump- 
age  ranged  from  $2  to  $5  per  thousand  feet. 

Encouraging  progress  was  made  during  the  year  in  disposing  of 
dead  and  beetle-infested  timber  on  the  Black  Hills  Forest  Reserve  in 
South  Dakota.  Sales  were  made  to  the  amount  of  73,000,000  board 
feet,  for  which  over  $S5,000  will  be  realized.  The  only  way  to  con- 
trol tlie  beetle  is  to  cut  the  infested  trees  while  the  insects  are  still 
in  them.  A  special  effort  is  being  made  to  sell,  before  it  decays,  the 
large  amoitnt  of  timber  which  has  already  been  killed. 

In  Colorado  and  Utah  sales  were  largely  confined  to  fire-killed 
timber,  of  which  there  are  vast  amounts  in  the  mineral  district?* 
The  demand  for  dead  timber  comes  largely  from  the  mines,  and  froro 
operators  of  small  sawmills,  which  supply  towns  and  ranches  located 
»way  from  the  railroads. 

^n  Arizona  and  New  Mexico,  timber  was  mostly  sold  in  small 
xtities  to  mines  and  small  mills.     Twenty-five  million  board  feet 

•  e  sold  at  from  $2.50  to  $3  stumpage  on  the  San  Francisco  Moun- 
*^ins  Forest  Reserve,  where  a  very  large  amount  of  mature  timber, 
vithin  easy  reach  of  railroad  transportation,  can  be  cut  without 
T^'ury  to  tne  forest. 

n  the  Pacific  Coast  States  the  demand  for  timber  has  been  sup- 
aiied  almost  entirely  from  forests  in  the  hands  of  private  owners,  and 
s«le~s  from  the  reserves  were  small. 
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WORKING    PLANS. 


The  Forest  Service  prepares  detailed  working  plans  for  the  con- 
servative use  of  the  forest  reserves  as  rapidly  as  its  funds  permit  and 
brained  men  are  available  for  the  woi^k.  But  the  area  for  which 
working  plans  can  be  prepared  at  present  is  small.  Every  timber 
sale  entails  a  careful  advance  examination,  including  an  estimate  of 
the  timber,  the  preparation  of  a  forest  map,  a  description  of  the 
forest,  and  regulations  for  the  conduct  of  the  logging.  So  urgent 
and  so  widely  scattered  is  the  demand  for  timber  that  the  resources 
of  the  Service  have  been  absorbed  in  caring  for  these  sales,  and  few 
independent  working  plans  have  been  attempted. 

The  preparation  of  a  working  plan  was  begun  for  a  large  portion 
of  the  Henrys  Lake  Forest  Reserve,  in  Idaho.  The  forest  contains 
a  very  limited  supply  of  mature  timber,  which  is  in  great  demand  for 
the  development  of  a  rapidly  growing  agricultural  community. 


TIMBER   TSESPASS. 


Of  the  total  of  $242,668.23  received  during  the  year  from  timber, 
$39,334.96  was  collected  in  settlement  for  timber  trespass.  This  sum 
was  in  settlement  chiefly  of  trespass  on  public  lands  afterwards 
thrown  into  reserves.  As  soon  as  a  reserve  is  created  and  placecl 
under  administration,  timber  trespass  practically  ceases. 


INSPECTION. 


Systematic  inspection  of  timber  sales  by  a  corps  of  special  insj)ect- 
ors  was  organized  early  in  the  year.  The  forest  reserves  were  divided 
into  districts  and  an  inspector  held  responsible  for  the  standard  of 
the  work  in  his  district.  Assistance  and  advice  is  ^ven  the  local 
forest  officers  in  initiating  new  sales  and  in  the  technical  conduct  of 
the  cutting  under  current  sales  and  free  use.  Inspectors  report  regu- 
larly to  the  Washin^on  office  the  condition  of  timber-sale  operations 
on  the  reserves  within  their  districts. 

.      COOPERATION  WITH  PRTVATB  OWNERS. 

During  the  past  year,  99  applications  were  received  for  advice  and 
assistance  in  tne  management  of  small  woodlots,  comprising  an  area 
of  8,058  acres,  and  01  &om  owners  of  timber  tracts  covering  an  area 
of  761,965  acres.  These  applications  came  from  30  States  and  Terri- 
tories. The  total  area  of  private  forest  lands,  in  the  management  of 
which  assistance  has  been  asked,  since  the  publication  of  Circular  21, 
is  11.717,269  acres,  of  which  37,326  acres  is  in  woodlots. 

During  the  past  ^year  examinations  were  made  of  54  timber  tracts, 
in  26  States,  covering  a  total  of  2,076,085  acres.  Detailed  working 
plans  were  recommended  and  begun  on  11  of  these  tracts;  on  the 
others  final  reports  could  be  and  were  prepared  with  recommenda- 
tions for  the  conservative  management  and  protection  of  the  forest 
without  making  special  working  plans.  This  was  a  result  of  the 
knowledge  of  lorest  conditions  throughout  the  country  gathered  by 
past  work.  On  many  of  the  tracts  the  recommendations  have  been 
already  put  into  effect. 
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WOODLOTS. 


Working  plans  based  on  a  thorough  examination  on  the  ground 
were  prepared  for  100  woodlots,  with  a  total  area  of  7,104  acres  lo- 
cated in  16  States.  The  object  of  this  work  is  to  give  free  of  cost  to 
farmers  and  other  small  owners  advice  and  assistance  in  the  use  and 
improvement  of  their  woodlands.  During  the  past  year  particular 
study  w^as  given  to  woodlots  in  southern  Michigan,  Ohio,  and  Indiana, 
in  continuation  of  the  work  begun  the  previous  year.  The  woodlots  of 
this  region  present  very  different  problems  from  those  of  the  Atlan- 
tic States.  The  object  was  to  collect  information  enough  for  a  pub- 
lication on  the  problems  and  methods  of  treatment  for  woodlots  in 
the  Middle  West. 

Inspection  in  New  England  w^as  made  to  ascertain  whether  the 
recommendations  of  previous  working  plans  have  been  carried  out 
It  was  found  that  they  had  been  either  in  whole  or  in  part,  particu- 
larly for  recent  plans  and  w^here  trees  were  actually  marked  for 
thinning.  Woodlot  w^orking  plans  are  no  longer  made  without 
marking  trees  for  thinning  on  sample  areas. 


WORKING   PI^NS    FOR   TIMBER  TRACTS. 


In  New  York  three  working  plans  were  prepared,  two  for  small 
tracts  belonging  to  country  estates,  which  yielded  knowledge  of  tho 
rate  of  growth  of  second-growth  hardwoods,  and  one  for  a  tract 
of  100,000  acres  in  the  northern  part  of  the  State,  which  included  a 
scheme  of  fire  protection  and  a  plan  to  correct  the  previous  wasteful 
logging  and  lax  supervision.  In  Michigan  a  working  plan  for  a 
tract  of  8,000  acres,  maintained  in  connection  with  a  sunwner  resort, 
provided,  by  a  system  of  selection  cutting  and  of  planting  on  un- 
stocked  sandy  areas,  for  a  fair  profit  from  the  sale  of  timber  com- 
bined with  improved  condition  and  appearance  of  the  forest.  A  plan 
for  a  tract  of  virgin  hardw^oods  on  coal  lands  in  the  Southern  Appa- 
lachians, in  Kentucky  and  Virginia,  provided  for  maintaining  a  sup- 
ply of  mining  timbers,  for  marketing  for  other  uses  the  mature  timber 
of  valuable  kinds,  and  for  reproduction  of  the  best  species  after  lum- 
bering; also  for  planting  open  areas  with  trees  which  will  produce 
valuable  lumber,  such  as  black  w^alnut  and  yellow  poplar,  and  mine 
props;  and  it  indicated  simple  but  effective  methods  of  protection 
against  damage  from  grazing  and  fire.  Lastly,  on  a  tract  of  27,000 
acres  made  up  of  small  holdings  of  mixed  pine  forest  in  South  Caro- 
lina, already  heavily  cut  over,  a  study  of  the  present  and  future  values 
showed  that  in  most  cases  it  would  pay  to  hold  the  timber  rather  than 
to  cut  it  now. 

A  combined  fire-protection  and  w^orking  plan  was  put  into  opera- 

*^ion  upon  a  large  tract  in  California.     It  aimed  to  prevent  fires  from 

«irting  by  means  of  patrol  along  a  carefully  laid  out  route.     Tele- 

jnone  and  tool  stations  were  located  to  strengthen  the  patrol.     To 

?heck  fires  once  started  and  furnish  bases  for  back  firing,  broad  fire 

ines  on  w^hich  the  slash  was  burned  were  rim  through  the  cut-over 

«>"ds.     The  cost  of  all  this  was  about  2  cents  per  acre  per  annum. 

^'    ^eriments  were  also  made  in  slash  burning.    The  character  of 

.orging  made  it  possible  to  burn  the  slash  without  piling,  at  a 

^*^ly  1^  c^nt*^  3er  thousand  feet  of  timber  logged.    The  plan 

...oGcsfn    \    -^pT.qfion  that  it  has  been  extended  to  all  the 
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tioldings  of  the  company  for  which  it  was  prepared.  Virgin  timber 
an  the  tract  was  marked  for  removal.  A  diameter  limit  of  30  inches 
left  enough  trees  standing  to  insure  a  second  cut. 

STATE    COOPERATIVE    STUDIES. 

Cooperation  was  carried  on  during  the  year  with  California,  New 
Hampshire,  and  North  Carolina. 

The  work  in  California  included  a  commercial-tree  study  of  white 
fir,  a  market  study  of  the  chief  conunercial  trees,  and  an  estimate  of 
the  North  Calaveras  grove  of  big  trees.  The  latter  was  a  careful 
estimate  of  the  standing  timber,  both  of  sequoia  and  other  species,  on 
640  acres  including  and  surrounding  the  North  grove. 

A  white-fir  study  in  California  was  begun  as  part  of  a  larger  study 
undertaken  by  the  Forest  Service,  in  cooperation  with  the  State,  to 
ascertain  the  present  uses  and  possible  new  uses  of  this  tree.  Though 
not  at  present  of  great  commercial  value,  the  white  fir  is  so  abundant 
that  to  find  better  uses  for  it  will  greatly  simplifv  the  management  of 
the  Sierra  forests.  The  work  included  a  careful  study  of  the  silvics 
of  the  tree,  its  growth  in  height,  diameter,  and  volume,  its  present 
uses,  and  methods  for  managing  it  on  areas  where  it  is  the  sole  or 
the  prevailing  species.  Its  mechanical  and  physical  properties  will 
next  be  studied,  and  the  possible  use  of  the  timber  for  pulpwood 
and  other  purposes  will  be  determined. 

A  market  study  in  California  covered  the  most  important  commer- 
cial trees  of  the  Sierras.  The  cost  of  logging,  milling,  and  transpor- 
tation in  typical  forest  regions  throughout  the  State  were  determined, 
the  value  of  forest  land  and  the  cost  of  protection  and  taxes  were 
studied,  and  the  average  cost  of  manufacture  and  the  prices  obtained 
for  manufacturing  lumber  at  important  distributing  points  were 
ascertained.  The  results  of  the  investigation  are  being  prepared  for 
publication  in  cooperation  with  the  State. 

In  cooperation  with  New  Hampshire  a  studv  of  the  forest  con- 
ditions  of  the  southern  part  of  the  State  was  begun.  Maps  were  pre- 
pared showing  the  distribution  and  the  composition  of  the  forests, 
the  percentage  of  forest  and  cleared  area,  and  the  distribution  of  the 
chief  species.     The  study  will  include: 

( 1 )  A  study  of  the  silvical  characteristics  of  all  the  forest  trees. 

(2)  Volume  tables,  in  cords  and  in  board  feet,  for  trees  of  all  diam- 
eters and  heights  for  all  the  commercially  important  species. 

(3)  Yield  tables  for  second-growth  white  pine,  showing  the  best- 
paying  period  for  cutting. 

(4)  Methods  of  management  best  adapted  to  different  conditions, 
based  on  a  study  of  present  methods  of  lumbering. 

(5)  Suggestions  tor  a  State  policy  for  fire,  taxes,  and  the  encour- 
agement or  practical  forestry. 

(0)  A  mill-scale  study,  showing  the  actual  amount  and  grades  of 
lumber  sawed  from  chestnut  and  white  pine  of  different  diameters. 

The  swamp  lands  belonging  to  the  otate  of  North  Carolina  were 
carefully  examined  at  the  request  of  the  State,  to  determine  the 
advisability  of  selling  the  timber  imder  restrictions  and  holding  the 
land.  The  examinations  showed  that  it  would  be  much  better  to  sell 
the  timber  alone,  and  that  by  cutting  to  a  diameter  limit  future  crops 
of  timber  would  be  produced  within  reasonable  time. 
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OTHEB   STUDIES. 

At  the  request  of  the  Office  of  Indian  Affairs,  through  the  Secretary 
of  the  Interior,  the  Forest  Service  supervised  the  logging  on  the  Wis- 
consin Indian  Reservation.  Under  the  direction  oi  an  agent  of  the 
Forest  Service  seed  trees  were  marked  on  over  4,000  acres,  and  the 
slash  was  piled  for  burning  and  the  ground  cleaned  up  along  the  log- 
ging railway  on  all  land  cut  over  during  the  season. 

At  the  request  of  the  Secretary  of  War  an  examinatien  was  made 
of  the  timber  on  the  Fort  Wingate  Military  Reservation  in  New 
Mexico.  The  examination  showed  the  amount  of  merchantable  tim- 
ber, chiefly  western  yellow  pine,  on  the  reservation  and  the  amount 
which  should  be  cut,  and  recommended  rules  for  the  sale  and  logging 
of  the  mature  and  overmature  timber  on  over  23,000  acres. 

The  object  of  a  tie-production  study,  undertaken  in  cooperation  with 
the  Northern  Pacific  Railroad,  was  to  determine  the  present  supply 
of  tie  timber  in  northwestern  Wisconsin  and  northern  Minnesota,  ana 
discover  what  practical  steps  can  be  taken  to  provide  for  a  future 
supply.  The  investigation  showed  that  the  present  supply  of  tie  tim- 
ber IS  limited,  but  that  the  character  of  the  timberlands  available  will 
not  at  present  warrant  purchasing  standing  timber  and  mana^ng  it 
for  a  continued  supplv.  Norway  pine,  both  in  rate  of  groww  and 
value  as  a  tie  tree,  under  practical  management,  was  shown  to  be  the 
best  tree  for  planting.  It  will  produce  ties  in  from  fifty  to  sixty 
years,  at  a  cost  of  12  to  18  cents  per  tie,  by  planting  it  8  by  8  feet 
on  the  rolling,  sandy  pine  soils,  which  are  unsuited  to  agriculture. 

In  cooperation  with  the  Hydrographic  Division  of  the  United 
States  Geological  Survey  the  extent  and  character  of  the  forested 
areas  at  the  headwaters  of  the  chief  tributaries  of  the  Potomac 
River  and  their  influence  on  the  water  supplv  were  studied.  It  was 
found  that  most  of  these  streams  head  in  well- wooded  regions,  where 
the  forest  conditions  are  satisfactory,  the  water  flows  fairly  regular, 
and  the  water  itself  pure.  The  muddiness  and  other  impurities  of 
the  Potomac  water  come  almost  entirely  from  the  lower  courses  of 
its  tributaries,  where  a  large  percentage  of  the  area  is  tilled  land, 
and  from  the  towns  along  the  Potomac  itself.  The  present  objec- 
tions to  Potomac  water  will  increase  as  the  watershed  is  further 
settled  and  developed.  Forest  reserves  about  the  headwaters  of  cer- 
tain important  tributaries  and  the  use  of  the  water  directly  from  the 
points  where  it  is  abundant  and  still  pure  are  the  most  practical 
means  of  solving  the  present  difficulty. 

In  cooperation  with  the  Bureaus  of  Chemistrv  and  Entomology 

a  study  was  made  in  the  vicinity  of  Ducktown,  I'enn.,  to  determine 

the  character  and  extent  of  damage  upon  the  forest  from  the  sulphur 

fumes  produced  in  smelting  copper.    It  was  shown  beyond  a  cu>ubt 

hat  fumes  from  tb*^  «melt****f^  wpre  doing  great  and  increasing  damage 

c  '"^sretation. 

WO^^    ^'^^        •"•-     ■5'xreTTTXTQ    YEAR. 


1 1*    >p 


"  mUg  TLv.  cuiiiiii^    /c>*      11%     iniLxii-sale  work  will  be  carried  on 
if  *he  same  lines  as  in  ihe  past  year,  particular  attention  being 

>»       .}  tV">  arJ-incfm^nf   ^i  prir»o<^  for  lumbcr. 
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Plans  for  disposing  of  timber  infested  by  the  Black-Hills  beetle 
the  Black  Hills  J*  orest  Reserve  in  Soutn  Dakota,  already  under 
ly,  will  be  carried  out.  Particular  attention  will  be  given  to  stop- 
iff  the  spread  of  this  insect,  in  accordance  with  recommendations 
ide  by  the  Bureau  of  Entomology.  In  Colorado,  also,  where  this 
etle  has  appeared,  steps  will  be  taken  to  remove  the  insect-infested 
ies  before  tne  beetles  can  spread  to  green  timber. 
The  sale  of  dead  timber  on  the  reserves  will  be  pushed,  and  where 
{ible  it  will  be  sold  rather  than  green  timber.  Sales  of  mature 
een  timber,  however,  will  be  encouraged  where  the  timber  can  be 
moved  without  injury  to  the  interests  of  the  reserves. 

COOPERATIVE. 

During  the  coming  year  cooperation  will  be  carried  on  with  the 
[ricultural  experiment  station  of  the  State  of  Ohio,  with  a  view 

determining  the  best  management  of  small  timber  tracts  and  the 
ost  profitable  disposal  of  timber  by  small  woodland  owners. 
Work  will  be  carried  on  in  cooperation  with  the  Indiana  State 
jperiment  Station,  and  will  be  completed  early  in  the  year.  The 
suits  will  be  of  great  value  in  the  management  of  woodlots  through- 
t  the  State. 

Among  others,  a  working  plan  will  be  prepared  for  a  tract  of 
,000  acres  in  Arkansas.  The  chief  object  will  be  to  outline  a  plan 
r  the  continued  cutting  of  timber  and  efficient  protection  from  fire. 
Inspection  and  assistance  will  also  be  given  m  the  States  where 
)rking  plans  prepared  by  the  Forest  Service  are  being  carried  out 

the  owners.    This  work  has  great  value. 

Examinations  of  woodlots  and  assistance  to  timberland  owners 
11  be  continued  as  in  the  past. 

FOBEST  EXTENSION. 

The  urgent  need  for  the  reforestation  of  denuded  forest  reserve 
itersheds  and  of  the  treeless  reserves  in  the  Middle  West  and  the 
creasing  realization  that  timber  growing  is  profitable  have  greatly 
oadened  the  field  of  forest  planting  during  the  past  jear.  The 
anting  work  of  the  Forest  Service  embraces,  first,  extensive  nursery 
d  planting  operations  on  the  National  forest  reserves,  and,  second, 
Dperative  assistance  to  landowners.  The  organization  of  the  work 
unchanged,  except  that  in  March  the  section  of  forest  replacement 
IS  consolidated  with  reserve  planting. 

RESERVE   PLANTING. 

Great  impetus  was  given  to  forest  reserve  planting  bv  the  transfer 

the  reserves  to  the  Forest  Service.     But  since  most  of  the  nurseries 

e  new,  extensive  field  planting  has  not  yet  been  possible,  and  seed- 

ig    production    was    the    main    work.     About   493,000   trees    were 

anted  this  year,  and  over  8.000.000  are  now  in  the  nurseries,  of  which 

least  1.500.000  will  be  large  enough  to  set  out  next  season.     Seed 

ougli  to  produce  0.000,000  seedlings  was  planted  in  nursery  beds 

it  spring.     The  six  nurseries  now  comprize  a  total  of  13.15  acres, 

which  about  8  acres  are  in  seed  beds  and  the  remainder  is  used  for 


288  DEPARTMENTAL   REPORTS. 

transplants.    The  annual  productive  capacity  of  the  Forest  Service 
nurseries  at  present  is  approximately  8,000,000  trees. 

The  cost  of  the  several  items  of  nursery  and  planting  work  is 
encouragingly  low.  Except  at  the  California  stations,  where  the 
difficulties  are  great,  the  expense  of  growing  and  planting  does  not 
greatly  exceed  that  in  Germany,  with  its  cheap  laoor  and  lon^  ex- 
perience. The  average  cost  per  thousand  of  the  1-year-old  seedlings 
now  in  seed  beds  outside  California  is  $0.81.  Transplanting  from  seecl 
beds  to  nursery  rows  costs  an  average  of  $1.04  per  thousand,  while 
seed  sowing  costs  15  cents  per  pound.  Field  planting  in  the  reserves 
of  southern  California  is  very  expensive  as  yet,  because  of  the  natu- 
ral difficulties.  The  average  cost  per  thousand  of  setting  62,000 
trees  on  chaparral-covered  watersheds  in  the  Santa  Barbara  and  San 
Gabriel  forest  reserves  was  $17.22;  while  on  the  Dismal  Biver 
Reserve,  where  conditions  favored  rapid  work,  319,000  trees  were 
planted  at  a  cost  of  $1.63  per  thousand. 

The  progress  of  the  year's  work  at  each  of  the  planting  stations 
may  be  briefly  indicated. 

SAN   GABBIEL   FOBEST  BESEBVE    (HENNINGEB*S   FLAT   STATION). 

The  working  equipment  was  increased  by  the  erection  of  a  combi- 
nation tool  house  and  sleeping  quarters  for  laborers,  and  by  enlarging 
the  transplant  nursery  0.75  acre.  The  lath  house,  which  covers  ap- 
proximately 0.27  acre  of  seed  beds,  was  worked  to  its  full  capacity. 
The  336,760  seedlings  it  contained  were  transplanted  to  open-nursery 
rows  during  the  winter,  and  in  the  spring  the  beds  were  resown  with 
about  222  pounds  of  seed  of  11  species.  The  nurserv  rows  now  con- 
tain about  387,000  trees. 

During  January  and  February  32,000  two-year-old  trees  were  set 
out  in  the  mountains.  The  blanks  in  previous  plantations  were  filled 
in  and  small  experimental  plantations  were  made  at  intervals  of  500 
feet  in  altitude  up  to  the  summit  of  Mount  Wilson.  One  new  site 
was  planted  and  an  arboretum  of  3,500  trees  was  established.  The 
nurserv  and  planting  sites  are  protected  by  12  miles  of  fire  lines, 
built  in  1905.  Planting  in  the  San  Gabriel  Reserve  must  remain  a 
difficult  and  expensive  operation,  yet  the  cost  was  reduced  to  $15.82 
per  thousand  trees,  a  reduction  of  $29.34  over  last  year. 

Approximately  30  per  cent  of  the  trees  set  out  this  year  have  been 
eaten  off  by  rabbits  and  a  remedy  applicable  on  a  large  scale  has  not 
been  found.  A  careful  study  o:^  the  situation  has  been  asked  of  the 
Bioloorical  Survey. 

Besides  furnishing  plant  material  for  local  use,  the  Henninger's 

Flat  nurserv  supplied  30.000  trees  for  planting  in  the  Santa  Barbara 

Reserve,  3,100  for  Griffith  Park,  I^s  Angeles,  and  11,900  for  planting 

^y  inHi-^idu^i*-*  ^y    '-it^rshed-    "i^hir     -^—^st  reserves  or  for  expen- 

-^---.,  -t^oEY  STATION). 

-  r.  .tis^y  n     iOii  In  pivyUiiCiug  crcfcc)  xor  extensive  forest  planting 

^onagricultural  lands  in  the  Middle  West.    An  additional  acre ^ 

*^  '>ouse  was  built,  about  0.5  acre  was  set  out  to  transplants,  and  1.5 

."  --^on  cop/1  Kor)c     >ro  p^-rrr   vUh  broadlcaf  species,    Tlie  nurs- 
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ery  now  covers  5.5  acres,  with  3.5  acres  under  lath,  contains  1,680,000 
trees,  nearly  two-thirds  of  which  will  be  ready  to  set  in  the  field  next 
year,  and  has  an  annual  productive  capacity  of  about  3,000,000  trees. 
About  540  pounds  of  seea  were  sown  during  May  and  early  June.  A 
hand  seed  drill  reduced  the  cost  of  sowing  to  5  cents  per  pound. 

Field  planting  was  somewhat  curtailed  to  allow  the  nursery  stock 
to  attain  larger  size.  Previous  losses  were  largely  due  to  the  use  of 
too  small  plant  material,  and  in  the  future  only  selected  stock  2  or  3 
years  old  will  be  planted.  About  319,000  two-year  old  seedlings,  93 
per  cent  of  which  were  western  j^ellow  pine,  were  set  out. 

A  total  of  154,000  trees  was  shipped  from  Halsey  for  planting  else- 
w^here,  including  30,000  sent  to  Helena,  Mont.,  for  use  in  Helena  For- 
est Park,  and  50,000  furnished  to  the  Reclamation  Service  for  plant- 
ng  along  the  interstate  canal  in  Wyoming  and  Nebraska. 

PIKES  PEAK   FOREST  RESRBYE    (CLYDE  AND  BEAR  CREEK   STATIONS). 

The  Rosemont  nursery  site,  established  in  1904,  will  be  abandoned, 
leaving  Clyde  and  Bear  Creek  as  permanent  stations.  At  the  Clyde 
nursery  the  half  acre  under  lath  contained  about  410,000  seedling 
when  spring  opened.  Since  seed  sowing  in  1905  was  delayed  until 
July,  awaitmg  the  completion  of  the  lath  house  and  water  system, 
the  seedlings  were  too  young  to  withstand  well  the  severe  winter. 
The  beds  which  failed  wholly  or  in  part  were  resown. 

To  secure  a  lower  elevation  and  a  longer  growing  season,  an  addi- 
tional half  acre  of  seed  beds  on  a  1.8-acre  nursery  site  was  prepared 
and  sown  in  Bear  Creek  Canyon,  and  a  water  system  was  installed. 

Since  the  seedlings  in  the  Clyde  nursery  were  not  old  enough  to  set 
in  the  mountains,  20,000  red  fir  seedlings  were  shipped  fiom  the 
Halsey  nursery.  They  were  planted  in  two  sites  under  good  weather 
conditions,  and  promise  to  grow  with  slight  loss. 

Although  the  high  elevation  and  rough  slopes  in  the  Pikes  Peak 
Forest  Reserve  make  difficult  conditions,  there  is  every  indication  of 
ultimate  success.  Several  important  watersheds  need  planting,  and 
the  work  is  supported  by  public  sentiment. 

SANTA    BARBARA   FOREST   RESERVE    (SAN    MARCOS    STATION). 

The  nursery,  which  was  established  in  San  Marcos  Pass  in  the 
spring  of  1905,  contains  181,000  one-year-old  seedlings  in  transplant 
beds.  The  5,760  square  feet  of  beds  under  lath  from  which  the  trans- 
plants were  removed  were  resown  with  127  pounds  of  seed,  mainly 
knobcone,  Jeffrey,  and  gray  pine. 

The  first  field  planting  in  this  reserve  was  done  this  year,  with 
30.000  two-year-old  seedlings  from  the  Henninger's  Flat  nursery. 
The  sites  selected  were  at  elevations  varying  from  1,400  to  3,500  feet. 
Two  and  one-half  months  after  the  trees  were  planted  over  95  per 
c?ent  were  in  good  condition. 

GILA    FOREST    RESERVE     (FORT    BAYARD    STATION). 

The  half  acre  of  seed  beds  sown  in  July,  1905,  produced  about 
385,000  seedlings,  300,000  of  which  were  transplanted  to  nursery 
rows.  The  beds  were  resown  this  spring  with  15  species,  to  give  a 
thorough  test  of  southern  California  conifers  and  of  native  trees. 

H.  Doc.  6,  59-2 19 
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The  work  at  the  Fort  Bayard  station  aims  to  reforest  7,000  aci 
in  the  military  reservation,  as  well  as  to  improve  reserve  catchmeni 
basins.  The  War  Department,  in  December,  1905,  granted  the  use 
of  275  acres  in  the  northern  part  of  the  reservation,  on  which  i 
transplant  nursery  of  1.4  acres  nas  been  prepared  and  an  adobe  sta- 
tion building  is  under  erection. 

None  of  the  seedlings  in  the  local  nursery  were  large  enough  to 
be  set  out  this  year,  but  425  conifers  were  snipped  in  and  field  sow- 
ing was  tried  with  Mexican  walnut  and  three  native  oaks  on  48  plats, 
aggregating  13.4  acres. 

SALT  LAKE  FOBEST  BESEBYE    (WASATCH   STATION). 

This  station  was  established  last  spring  in  Big  Cottonwood  Can- 
yon, near  large  areas  in  urgent  need  of  reforestation.    The  nu     n 
site  contains  about  4  acres,  one-half  acre  of  which  was  covered  wi 
a  lath  house  and  devoted  to  seed  beds.     Good  planting  sites  and 
high  value  of  water  in  Cottonwood  Creek  make  forest  planting 
this  catchment  basin  promising  and  important. 

GARDEN  CITY  FOBEST  BE8EBVE. 

In  May  51,000  western  yellow  pine  from  the  Halsey  nursery,  anc 
40,000  red  cedar,  Osage  orange,  Russian  mulberry,  and  honey  locusl 
purchased  from  dealers,  were  planted  in  four  strips  across  one  quar 
ter  section.  Experiments  to  learn  whether  cultivation  is  necessar 
will  be  carried  on  during  the  summer. 

BLACK  HILLS  FOBEST  BESEBVE. 

In  the  Custer  Peak  region  the  experimental  broadcast  sowing  c 
western  yellow-pine  seed  in  May,  1905,  had  produced  in  October  a 
average  stand  of  about  12,000  seedling  per  acre.  Last  spring  a 
additional  500  pounds  was  sown  in  the  same  region,  part  on  th 
late  melting  snows  and  part  on  the  bare  ground  immediately  aft€ 
the  snow  had  melted.  It  continued  success  follows  this  work  it  wi 
be  possible  to  reforest  the  denuded  portions  of  the  Black  Hills  Forei 
Reserve  rapidly  and  at  a  very  low  cost. 

WICHITA   GAME  BESEBVE. 

The  first  planting  in  this  reserve  was  undertaken  this  spring  o 
an  experimental  scale,  with  1,000  western  yellow-pine  seedlings  froi 
the  Halsey  nursery.  A  report  from  the  supervisor,  late  in  Ma; 
stated  that  every  one  was  growing. 

SEED   COLLECTING. 

Most  of  the  seed  needed  in  the  various  nurseries  was  collecte 
'ocally.  For  the  Halsey  station  it  was  necessary  to  collect  jack  pin 
n  Minnesota  and  western  yellow  pine  in  the  Black  Hills  and  wester 
'^'^braska. 

)ver  4,500  pounds  of  seed  was  on  hand  at  the  planting  stations  o; 
Jaiuiary  1,  part  of  which  was  collected  in  1903  and  1904.  Of  the  1 
species  represonteH   about  2,200  pounds  was  yellow  pine,  gathe 
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Since  most  of  the  trees  used  in  reserve  planting  bear  full  seed  crops 
nly  at  intervals  of  from  two  to  seven  years,  surplus  seed  must  be 
tored.  Storage  tests  to  determine  how  best  to  preserve  the  germi- 
lative  energy  were  begun  at  five  of  the  stations  and  at  Washington. 

A  series  or  tests  on  tne  vitality,  germinative  energy,  weight,  volume, 
ind  purity  of  27  species  of  pine  seeds  was  carried  on  in  cooperation 
with  the  Seed  Testing  Laboratory  of  the  Department. 

RECONNAISSANCE. 

Extensive  preliminary  examinations  for  reserve  planting  plans 
wrere  finished  during  the  year  in  the  Lewis  and  Clark,  Modoc  and 
Warner  mountains.  Cassia,  Malad,  Salt  Lake,  Gunnison,  and  Gila 
forest  reserves.  Favorable  openings  were  found  in  the  Salt  Lake 
Eleserve,  where  a  nursery  has  since  been  established;  in  the  Malad 
Division  of  the  Bear  River  Forest  Reserve,  and  in  the  Gila  Forest 
Reserve. 

Planting  for  the  improvement  of  city  watersheds  located  within 
forest  reserves  is  an  urgent  duty  of  the  Forest  Service.  A  prelimi- 
nary reconnaissance  was  made  on  reserves  in  the  Southwest,  and 
3xaminations  were  completed  of  the  water  systems  of  Pueblo,  Colo- 
rado Springs,  Denver,  jBoulder,  Longmont,  lx)veland,  Fort  Collins, 
and  Greeley,  Colo. 

OFFICE   WORK. 

A  plan  was  devised  and  adopted  for  indexing  in  condensed  form 
the  data  on  nursery  work  and  planting  for  each  reserve.  The  essen- 
tial data  of  former  planting  station  reports  were  transferred  to  cards 
indexed  under  subjects  and  years. 

COOPERATIVE    PLANTING. 

The  cooperative  work  was  continued  under  the  general  provisions 
jf  a  revised  edition  of  Circular  22.  An  entirely  new  outline  for 
planting-plan  studies  and  reports  was  adopted. 

As  a  rule  planting  plans  were  made  without  charge  for  small  land- 
owners, public  and  educational  institutions,  and  Departments  of  the 
Federal  Government.  For  large  private  holdings  the  preliminary 
axamination  was  made  free,  but  the  field  expenses  of  the  detail  plan 
was  charged  to  the  cooperator,  as  was  the  cost  of  supervising  the  ex- 
3Cution  of  the  plans. 

A  set  of  index  cards  was  compiled  giving  data  on  1,325  forest  plan- 
tations in  26  States,  and  another  giving  notes  on  seed  production, 
seed  preservation,  germination  percentage,  methods  of  propagation, 
3tc.,  lor  72  species.  Incomplete  data  on  49  additional  species  are  also 
filed. 

PLANTING    PLANS. 

During  the  fiscal  year  there  were  made  33  detailed  plans  for  plant- 
ing on  10,233  acres  in  19  States,  5  preliminary  examinations,  cover- 
ng  103,895  acres,  where  planting  was  not  recommended,  and  6  exami- 
lations,  covering  212,660  acres,  where  planting  plans  were  advised, 
Dut  action  is  still  pending.  In  North  Carolina  a  plan  for  fire  pro- 
jection was  prepared  for  a  tract  of  1,200  acres.  There  are  34  appli- 
cations now  on  file  for  lands  aggregating  13,711  acres. 
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The  request  made  for  supervision  of  nursery  and  planting  opera- 
tions show  that  the  planting  plans  are  being  carried  into  execution. 
Such  work  was  done  this  spring  for  11  cooperators,  including  the 
Reclamation  Service,  two  coal  and  coke  companies,  two  railroads, 
two  cities,  and  a  city  water  company. 

Cooperative  funds  to  the  amount  of  $2,267.50  were  received  during 
the  year  from  17  landowners  for  use  in  preparing  planting  plans  or 
supervising  their  execution. 

PRESENT  STATUS   OF  COOPERATIVE  PLANTING. 

During  the  past  year  large  landowners,  especially  railroads  and  coal 
companies,  have  shown  a  marked  tendency  to  undertake  forest  plant- 
ing on  a  commercial  basis.  Their  motives  are  purely  economic  and 
arise  from  the  increasing  difficulty  of  getting  ties  and  construction 
timbers,  even  at  high  prices,  and  from  a  desire  to  utilize  and  improve 
their  lands. 

At  lyast  11  railroad  companies  are  directly  interested  in  procuring 
a  future  wood  supply  and  have  actually  begun  forest  work.  Exanu- 
nations  were  made  of  18  railroad  plantations  in  Virginia,  Kentucky, 
Illinois,  Indiana,  Michigan,  and  Pennsylvania,  and  of  a  tract  in  Vir- 
ginia on  which  planting  was  contemplated.  For  the  Illinois  Central 
Railroad  a  planting  plan  was  made  for  lands  in  Iowa,  and  improve- 
ment cuttings  in  their  catalpa  plantations  in  Louisiana  and  Illinois 
were  supervised.  The  Union  Pacific  Railroad  entered  into  an  agree- 
ment and  provided  funds  for  an  examination  of  certain  of  their  hold- 
ings to  learn  the  advisability  of  forest  planting  for  tie  production. 
The  Pennsylvania  Railroad  paid  the  cost  of  an  investigation  to  lay 
down  a  future  forest  policy,  which  will  insure  a  permanent  tie  supply 
for  their  lines  east  of  Pittsburg.  This  work  included  a  study  of  their 
present  holdings  and  the  preparation  of  a  planting  plan  for  various 
tracts  in  Pennsylvania.  The  Baltimore  and  Ohio,  Santa  Fe,  and 
New  York  Central  railroads  will  take  up  forest  planting  in  the  near 
future,  and  an  application  is  on  file  from  the  Long  Island  Railroad 
for  an  examination  of  its  waste  lands. 

Planting  plans  made  for  two  coal  and  coke  companies  in  western 
Pennsylvania  last  summer  were  carried  into  execution  under  Service 
supervision  this  spring.  The  field  work  for  a  planting  plan  on  a 
36,000-acre  watershed  in  eastern  Pennsylvania,  owned  by  a  coal 
company,  was  started  in  June.  Another  large  eastern  coal  company 
is  expected  to  apply  for  assistance  in  planting  their  waste  lanas  as 
the  result  of  a  preliminary  examination  in  November.  The  report 
made  after  the  examination  was  published  in  full  by  the  company. 

For  the  improvement  of  city  watersheds  cooperative  assistance  was 
rendered  to  the  Johnstown  Water  Company,  in  Pennsylvania,  and  to 
he  Bridgeport  Hydraulic  Company  and  East  Hartford  Fire  District 
n  Connecticut.  In  southern  California  plans  were  prepared  for 
olanting  four  tracts  where  watershed  improvement  was  one  of  the 
jrime  objects.  The  plans  for  city  forest  parks  for  Helena,  Mont, 
^nd  Los  Angeles,  Cal.,  were  carried  into  effect  under  the  direction  of 
■^0  Service. 

ncreased  assistance  was  given  to  other  branches  of  the  Federal 

^  .^rernmor  ^     Planting  plans  were  made  during  the  year  for  portions 

L-      „    RQT-qr^,  FoH  "Rilev  «md  Fort  Stanton  military  reserva- 
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ions,  together  with  an  examination  of  the  reservations  around  San 
Francisco  to  learn  the  advisability  of  planting.  In  Vermont  a  plant- 
ing plan  was  prepared  for  lands  around  a  station  of  the  Bureau  of 
Fisheries.  For  the  Reclamation  Service  recommendations  were  made 
for  planting  along  the  interstate  canal  in  Wyoming  and  Nebraska, 
and  around  the  reservoir  and  along  the  canals  of  the  Salt  River 

Sroject^  Arizona.  Planting  along  the  interstate  canal  was  begun  in 
lay  with  50,000  trees  from  the  Halsey  nursery. 

To  aid  settlers  in  newly  irrigated  regions,  forest-planting  investi- 
gations were  started  in  the  North  Platte  and  Truckee-Carson  projects. 
These  studies  will  also  cover  the  questions  of  planting  for  the  protec- 
tion of  Government  canals  and  on  waste  lands.  In  North  Dakota 
recommendations  for  handling  certain  timberlands  on  the  Buford, 
Trenton,  Williston,  and  Nesson  irrigation  projects  were  prepared  for 
the  State  engineer. 

Farmers  have  been  given  all  possible  assistance.  Planting  plans 
were  made  as  formerly,  and  much  effective  work  was  done  through 
lectures  at  farmers'  institutes.  A  lecture  at  Amarillo,  Tex.,  was  fol- 
lowed by  the  formation  of  a  tree-planting  association  with  about  600 
members,  who  have  already  set  out  about  200,000  trees,  under  advice 
from  the  Service,  and  will  set  out  many  more. 

SPECIAL   INVESTIGATIONS. 

The  possibilities  of  forest  planting  on  coal  lands  were  studied  in  the 
upper  Ohio  Basin,  with  special  reference  to  black  locust  and  the 
danger  of  damage  bv  borers.  Such  planting  promises  to  be  profit- 
able, but  the  use  of  locust  was  found  unsafe  unless  the  trees  are  cut 
for  posts  when  small,  or  methods  are  found  and  applied  which  will 
insure  control  of  the  insect  pest. 

A  study  of  planted  and  natural  timber  in  Iowa  was  finished. 

The  following  investigations  were  a  part  of  the  State  cooperative 
work  in  California: 

(1)  Study  of  forest  planting  in  agricultural  regions.  The  nearly 
completed  work  will  cover  the  field  of  forest  planting  for  protection 
and  wood  supply  in  the  agricultural  valleys. 

(2)  The  relation  of  forest  cover  to  stream  flow.  The  importance 
of  water  for  power  and  irrigation  in  California  led  to  this  investiga- 
tion, in  which  many  valuable  observations  were  made. 

(3)  Study  of  State  lands.  This  work  was  entirely  completed 
during  the  year.  The  report,  as  submitted  to  the  California  State 
Board  of  Forestry,  gives  information  on  the  location  and  extent  of 
the  State  forest  lands,  with  recommendations  for  legislative  action. 

(4)  Study  of  the  silvical  characteristics  and  methods  of  propaga- 
tion of  eucalyptus.  This  was  undertaken  because  of  the  newly  ap- 
preciated value  of  eucalyptus  for  posts,  telephone  poles,  piling,  and 
ties. 

COOPEBATIVE   EXPEBIMENTAL   PLANTING. 

In  various  regions  more  exact  knowledge  is  needed  as  to  the  effect 
upon  species  of  soil  and  climate,  the  adaptability  of  new  species  to 
planting,  and  the  best  silvicultural  methods.  To  secure  this  the 
Forest  Service  will  carry  on  systematic  experiments  in  cooperation 
with  various  colleges  and  State  forest  commissions.  The  cooperators 
in  all  cases  furnish  the  land  free  and  the  expenses  for  plant  material 
and  labor  are  divided  equally.    This  work  is  now  under  way  in 
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cooperation  with  Berea  College,  Kentucky,  the  New  York  Forest, 
Fish,  and  Game  Commission,  the  University  of  Michigan^  the  Michi- 
gan Forestry  Association,  the  Iowa  State  Agricultural  College,  the 
University  of  Nebraska,  the  North  Dakota  Agricultural  College,  and 
the  Mississippi  Agricultural  College. 

PLANTING  LEAFLETS  AND  ADDRESSES. 

The  planting  leaflets  for  use  in  correspondence  now  number  36  for 
single  species  and  12  on  general  subjects,  such  as  how  to  transplant 
forest  trees,  fence-post  timbers,  etc.  The  mimeographed  sheets  giving 
lists  of  dealers  and  range  of  prices  for  plant  material,  which  are  used 
as  supplements  to  the  leaflets,  were  brought  up  to  date.  The  total 
number  now  available  is  41. 

Information  on  farm  forestry  was  disseminated  in  the  West  by 
means  of  farmers'  institute  lectures.  A  Forest  Service  representative 
accompanied  institute  parties  on  extensive  trips  through  eastern  and 
western  Colorado  and  parts  of  Nebraska.  Lectures  were  also  dehv- 
ered  before  various  farmers'  meetings  in  Iowa,  Texas,  and  Missis- 
sippi. Addresses  on  special  forest  topics  were  given  at  public  meet- 
ings in  Illinois,  North  Carolina,  Greorgia,  Maryland,  Vermont, 
Kansas,  Colorado,  New  Mexico,  and  California.  At  the  Iowa  State 
Agricultural  College,  the  University  of  Nebraska,  and  the  Mississippi 
Agricultural  College,  technical  Service  men  are  furloughed  during 
the  winter  to  give  instruction  in  forestry. 

WORK  FOR  THE  ENSUING  YEAR. 
COOPEBATIVE   PLANTING. 

The  preparation  of  planting  plans  will  be  continued  under  a  some- 
what revised  plan.  Small  landowners,  public  and  educational  insti- 
tutions, and  oranches  of  the  Federal  Government  will  be  given 
gratuitous  or  cooperative  aid  as  in  the  past.  Corporations  and  large 
landowners,  however,  will  be  called  upon  to  pay  all  the  expenses, 
unless  the  work  is  of  high  educational  value.  It  will  be  the  aim  to 
ffet  in  closer  touch  with  the  farm  through  farmers'  associations  and 
farmers'  institutes.  Special  investigations  will  be  limited  to  fields 
where  immediate  practical  results  will  accrue.  The  most  important 
work  of  this  kind  under  way  is  a  forest-planting  reconnaissance  in 
reclamation  projects.  Other  important  tasks  are  the  improvement  of 
city  watersheds  in  the  East  and  an  investigation  of  artincial  methods 
of  timber  propagation  in  the  South. 

Experimental  planting  will  be  continued  in  cooperation  with  State 
forest  commissions  and  colleges,  and  begun  on  the  areas  withdrawn 
""^T^  this  purpose  within  reclamation  projects. 

RESERVE   PLANTING. 

Put  pi'usent  reserve  planting  stations  will  be  made  more  permanent 
^v  the  erection  of  suitable  station  houses,  and  the  productive  capacitv 
•L  the  nurseries  will  be  increased  where  advisable.  New  stations  will 
^e  established  as  required,  and  small  nurseries  under  the  charge  of 
•i€  ^serv'^  oncers  will  be  started  wherever  plant  material  is  needed 
oT    .  -j>     ici-     T'^o    r-roQfigrat^'^'^    ^^  :»ity  watersheds  within  forest 
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rves  should  lead  to  several  new  nurseries  and  to  extensive  plant- 
by  the  rangers  under  technical  supervision.  The  new  plantations 
I  demand  complete  fire  protection,  which  will  be  planned  for  by 
mical  men  and  executed  by  the  reserve  oflScers. 
Planting  on  all  the  treeless  reserves  in  the  Middle  West  should 
started  next  springwith  plant  material  from  the  Halsey  nursery. 
3  Niobrara,  North  I^latte,  and  Portales  reserves  need  large  experi- 
ital  plantations  to  determine  whether  local  nurseries  are  called 
In  the  Black  Hills  Forest  Reserve  broadcast  sowing  will  be 
ducted  on  a  larger  scale  if  it  continues  to  give  promising  results, 
arge  quantity  of  tree  seed  for  use  at  the  planting  stations  will  be 
ected  again  this  fall. 

DENDBOLOGY. 

L  large  correspondence  is  entailed  by  requests  for  technical  infor- 
tion,  especially  as  to  the  distinguishing  characters  of  tree  species, 
ive  and  foreign,  and  their  economic  products.  Manv  identifica- 
is  of  wood,  seed,  and  other  specimens  of  native  and  foreign  trees 
called  for  by  individuals  and  educational  institutions,  and  espe- 
lly  b}^  builders,  architects,  and  engineers,  in  consequence  of  the 
quent  substitution  on  the  market  of  inferior  woods  for  standard 
Iding  materials.  In  all,  3,366  letters  were  prepared  on  den- 
>logy. 

TURPENTINE      INVESTIGATIONS. 

Experiments  were  continued  during  the  turpentine  season  of  1905 
discover  the  effects  of  different  methods  of  chipping  on  the  yield 
1  on  the  life  of  the  trees.  Final  results  in  such  experiments 
uire  data  for  several  years,  but  the  indications  are  that  by  chip- 
g  a  "  streak  "  half  as  deep  and  half  as  high  as  in  the  present  prac- 
»  an  equal  or  greater  yield  of  turpentine  per  year  can  be  obtained, 
1  the  working  period  can  be  doubled. 

Experiments  to  compare  the  results  of  the  present  method  of 
rking  and  one  under  which  only  trees  over  10  inches  in  diameter 

chipped  with  fewer  "  faces  "  showed  that  over  20  per  cent  more 
pentine  was  obtained  from  the  latter  method.     If  these  results 

confirmed  they  will  lead  to  a  radical  change  of  method,  under 
ich  a  tract  may  be  worked  indefinitely.    At  present  turpentining 
ts  for  but  three  or  four  years  and  virtually  destroys  the  forest. 
V  chemical  study  of  the  distinguishing  characteristics  of  turpen- 
es  from  different  species  of  pines  was  begun  in  cooperation  with 

University  of  North  Carolina.  Commercial  turpentine  is  dis- 
ed  without  distinction  from  the  resins  of  longleaf,  Cuban,  short- 
f,  loblolly,  and  pond  pines,  though  mainlv  from  the  first  two.  The 
Klucts  of  these  several  species  differ  chemically  and  otherwise, 
ich  doubtless  explains  past  failures  to  find  a  method  for  detecting 
ilterated   spirits.     The  study   will  throw   light  on   this  matter, 

is  expected  to  be  chiefly  valuable  by  showing  which  of  the 
cies  now  worked  (and  possibly,  also,  new  species)  yield  turpen- 
B  in  paying  quantities,  and  which  yields  the  most.  This  is 
^ortant  in  lorest  management,  to  determine  which  species  should 
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be  favored  in  the  future  forest.  Already  it  has  been  shown  that  lob- 
lolly and  shortleaf,  believed  by  many  operators  not  to  yield  turpen- 
tine, equal  the  yield  of  lonrieaf .  The  experiments  include  tests,  also, 
of  the  resins  of  Virginia  ("  scrub  ")  and  western  yellow  pine. 

FOREST  DISTRIBUTION  AND  RESOURCES. 

Studies  of  the  forests  of  five  Maryland  counties,  in  cooperation 
with  the  State  geological  survey,  were  completed  and  will  oe  pub- 
lished by  the  survey.  The  study  of  one  other  county  is  in  process. 
A  silvical  study  of  the  "  Big  Thicket "  region  of  south-central  Texas 
was  completed,  and  one  of  the  brown-wooded  cedar  forests  of  Texas 
is  under  way.  Information  was  furnished  the  Canadian  geological 
survey  as  to  the  range  in  the  United  States  of  commercially  important 
Canadian  trees.  A  report  on  the  identification  and  uses  of  American 
woods  was  prepared. 

BASKET   WILLOWS. 

The  basket-willow  holts  now  contain  25,000  vigorous  stools.  Some 
200,000  green  rods  were  cut  from  them  in  Februarj  and  yielded 
1,400  pounds  of  basket  stock  as  good  as  the  finest  imported  rods, 
together  with  5,000  choice  cuttings  for  extending  the  plantation,  and 
12,000  for  free  distribution. 

Manufacturers  have  studied  the  methods  by  which  rods  equal  to 
the  best  imported  stock  were  grown  at  home,  and  in  some  cases  are 
preparing  to  establish  holts  of  their  own,  while  numbers  of  small 
producers  have  been  led  to  enter  the  field  of  willow  production. 

Samples  of  bark  from  the  different  varieties  of  willow  under 
experiment  were  analyzed  for  the  Forest  Service  by  the  Bureau  of 
Chemistry,  and  it  was  found  that  the  purple  and  almond  willows 
yield  8.73  and  11.39  per  cent  of  tannin,  respectively,  or  about  the 
same  as  the  standard  tanbark  oaks.  Other  willow  barks  gave  results 
sufficient  to  justify  their  use.  The  bark  from  next  year's  crop  will  be 
analyzed  to  determine,  also,  its  production  of  salicine. 

The  experiments  have  yielded  valuable  information  as  to  cultural 
methods,  which  will  be  published. 

TREES  OF  f  HE  PACIFIC  STATES. 

Progress  was  made  in  preparing  for  publication  the  first  of  the 
regional  studies  promised,  the  "  Trees  of  the  Pacific  States."  It  will 
tell  in  untechnical  language  how  to  identify  the  species,  where  they 
are  found,  and  what  their  silvical  characteristics  are.  It  is  much 
needed  by  the  local  forest  officers  and  the  general  public. 

The  revision  of  Bulletin  17,  "  Check  List  of  Trees  of  the  United 
states,"  has  made  progress. 

''^e  collection  of  wood  specimens,  preparatory  to  the  work  on  the 

^—    ification  of  woods  of  the  United  States,  was  be^n.     It  will 

he  actual  needs  of  wood  us'^*'°  "^  ^"  ^'3  now  sometimes  imposed 

>v  material  ^alselv  namec^ 

^.<..  u  confusi-'     low  pvlcfc    I     j^KCin^uishmg  the  various  species 

or*oHoo  ^^    -^.j^lr"  J    ••  imber,  to  the  frequent  injury  of 
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iie  buyer  of  seed  or  stock.    A  circular  is  being  prepared  which  will 
set  forth  the  distinguishing  marks  and  safeguard  the  planter. 

CARE  OF  STREET  AND  PARK  TREES. 

Many  demands  for  advice  in  caring  for  shade  trees  are  made  upon 
the  Service.  In  the  absence  of  any  satisfactory  treatise  on  the  sub- 
ject, material  for  an  illustrated  circular  dealing  with  it  is  being  col- 
lected. Examples  of  correct  methods  are  now  furnished  by  trees  in 
Washington,  D.  C.,  which  have  been  cared  for  under  the  advice  of  the 
Service. 

An  offer  of  assistance  to  cities  in  naming  and  labeling  their  trees 
brought  a  number  of  requests  for  this  help.  The  city  of  Richmond 
asked  and  received  an  examination  of  its  trees  and  reconmiendations 
for  their  care. 

FOREST  HERBARIUM. 

This  collection  contains  specimens  of  typical  folia^,  fruits,  seeds, 
bark,  and  wood  of  approximately  400  of  the  645  native  species,  and 
150  foreign  trees,  or  about  3,500  specimens  altogether,  besides  a  col- 
lection or  1,000  thin  sections  of  foreign  woods.  Special  effort  is 
being  put  forth  to  make  the  collection  of  our  native  forest  trees  com- 
plete. The  National  Herbarium  relies  upon  this  office  for  tree  iden- 
tifications, and  the  Service  herbarium  is  considered  a  part  of  the 
National  Museum  collection.  It  is  widely  and  constantly  used  by 
members  of  the  Service. 

FOREST  LIBRARY. 

The  forest  library-  contains  9,291  books  and  pamphlets,  of  which 
1,213  were  added  during  the  year.  One  hundred  and  seventeen 
volumes  were  bound.  Plans  for  extending  the  use  of  the  library  to 
field  officers  are  under  way.  The  headquarters  of  84  field  officers 
will  be  supplied  with  bound  copies  of  all  Service  publications  likely 
to  be  of  use,  and  of  certain  other  standard  forest  books. 

There  was  a  notably  increased  use  of  the  library  by  members  of  the 
Service  this  year.  The  library  committee,  in  cooperation  with  the 
Librarian  of  the  Department  of  Agriculture,  completed  a  classified 
catalog  of  forest  literature,  includmg  the  literature  of  important 
auxiliary  sciences  accessible  in  the  library  of  the  Department.  The 
svhole  presents  a  concise  view  of  forest  and  related  literature  pre- 
pared for  persons  not  trained  in  forestry.  Constant  requests  received 
for  lists  of  works  on  forestry  suitable  for  general  library  and  educa- 
:ional  use  show  the  need  for  such  a  publication. 

FOREST  PHOTOGRAPHIC  COLLECTION. 

The  Service  now  has  24,462  mounted  photographs,  including  1,600 
from  foreign  countries,  of  which  5,410  were  catalogued  and  filed  dur- 
ing the  year,  and  935  unmounted  pictures.  They  are  from  53  States 
ind  Territories  and  insular  possessions,  and  26  foreign  countries, 
rhey  are  indexed  by  States,  countries,  and  subjects,  and  are  also 
flatted  by  symbols  on  a  map  to  show  what  regions  they  cover  and  to 
ndicate  where  additions  are  most  needed. 
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During  the  year  1,677  unmounted  photographic  prints  were  given 
away  in  response  to  requests  from  28  different  States,  chiefly  to  61 
educational  institutions  and  for  illustrating  57  books  and  articles  on 
forestry.  Two  hundred  and  ninety-seven  prints  were  received  by 
exchange. 

One  hundred  and  fourteen  prints,  209  slides,  23  transparencies,  and 
8  bromide  enlargements  were  sold. 

The  lantern-slide  collection  contains  3,581  slides,  700  of  which  were 
added  during  the  year.  One  thousand  slides  and  31  transparencies 
were  colored  this  year.  The  colored  slides  made  by  the  Forest  Serv- 
ice greatly  surpass  in  truthfulness  any  others  known  to  us. 

Loans  of  2,355  lantern  slides  were  made  for  educational  use  to  56 
applicants  from  26  different  States,  as  against  1,861  last  year. 

EXPOSITIONS. 

The  exhibit  made  by  the  Forest  Service  at  the  Lewis  and  Clark 
Exposition  was  closed  October  15,  1905,  and  the  material  returned  to 
Washington. 

About  200  transparencies  and  bromide  enlargements  were  sent  to 
the  New  England  Forest,  Fish  and  Game  Exhibit  at  Boston,  Mass., 
beginning  December  27, 1905. 

WORK   FOR  THE  ENSUING  YEAR. 

It  is  planned  to  continue  for  the  regular  period  of  three  years  dur- 
ing which  a  turpentine  crop  is  worked,  the  study  begun  in  1905-6  of 
the  effects  of  shallow  and  deep  chipping  and  varying  width  of  faces 
on  the  flow  of  resin  and  the  lire  of  the  trees. 

Much  inquirjr  has  been  received  from  Western  timberland  owners 
as  to  the  possibility  of  turpentining  Western  pitch  pines.  An  inves- 
tigation of  this  question  will  be  undertaken.  A  study  of  the  charac- 
teristics of  turpentines  will  be  continued.  One  result  will  be  to  show 
that  untried  pines  may  be  profitably  worked  for  commercial  turpen- 
tine. 

In  connection  with  the  experiments  in  basket  willow  growing 
already  under  way,  an  attempt  will  be  made  to  ascertain  whether,  by 
the  use  of  European  stock,  strains  superior  to  any  now  grown  here 
can  be  made  available. 

Special  studies  of  various  forest  tree  species  and  of  forest  types 
and  their  distribution  will  seek  more  accurate  knowledge  and  data 
for  mapping  our  forests  and  for  regional  manuals. 

FOBEST  PRODUCTS. 

The  year  has  been  marked  by  a  higher  standard  of  efficiency,  com- 
bined with  simpler  and  less  laborious  methods.  The  work  is  classified 
iixvier  the  four  sections  of  Wood  Preservation,  Dendro-Chemistry, 
^imber  T<^«t^,  and  Lumber  Trade. 

WOOD   PRESERVATION. 

''^'*     iiiportance  of  preservative  treatment  of  wood — ^railroad  ties, 
..   ..    imV^  -.^  telephone  and  '^'^I'^graph  poles,  cross-arms,  piles,  fence 

^<*T  Q>iinc-^o<    inr       Yier  forms  exposed  to  rapid  decay — 
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m  receives  marked  and  growing  recognition.  Treating  plants  are 
ultiplying,  and  new  methods  and  processes  are  being  taken  up. 
I  this  work  the  Forest  Service  has  become  a  recognized  source  of 
d  and  information. 

The  study  of  fence-post  treatment  with  creosote  in  open  tanks  was 
ried  further  by  experiments  in  southern  California  with  eucalyp- 
is,  and  in  Iowa,  in  cooperation  with  the  State  college,  with  rapid- 
•owth  hardwood  posts. 

The  seasoning  of  red  fir,  western  hemlock,  and  western  larch  rail- 
>ad  ties  in  Washington  and  Idaho,  in  cooperation  with  the  Northern 
acific  Railway,  is  now  finished,  and  the  seasoned  ties,  part  of  which 
ive  been  treated,  are  ready  to  be  laid  in  the  track  for  a  durability 
st. 

Seasoning  and  treating  experiments  with  hemlock  and  tamarack 
3S  in  Michigan,  in  cooperation  with  the  Chicago  and  Northwestern 
id  Wisconsin  Central  railways,  have  shown  tnat  seasoning  before 
eatment  is  highly  advantageous.  These  experiments,  which  include 
sts  of  the  effect  of  soaking  before  seasoning,  will  be  continued  for 
e  coming  3^ear. 

Arborvitse  and  chestnut  telephone  poles,  cut  each  month  of  the  year, 
•e  now  seasoning  in  Michigan  and  Marvland,  respectively.  In  the 
tter  State  a  soaking  test  is  included.  When  seasoned,  part  of  these 
Jes  will  be  treated  and  their  comparative  durability  tested  in  service 
ongside  of  untreated  and  unseasoned  poles.  At  Norfolk,  Va.,  lob- 
lly  pine  cross  arms,  cut  each  month,  are  undergoing  experiment  in 
►aking,  seasoning,  and  grading  preliminary  to  treatment.  The  im- 
^rtance  of  grading  as  the  proportion  of  sapwood  varies  has  been 
jmonstrated.  Both  these  classes  of  experiments  are  conducted  in 
^operation  with  the  American  Telephone  and  Telegraph  and  the 
ostal  Telegraph-Cable  companies. 

A  cooperative  study  of  seasoning  and  treating  poles  and  ties  of 
alifomia  western  yellow  pine,  western  red  cedar,  and  eucalyptus, 
id  a  similar  study  of  loblolly  pine  mining  timber  used  in  Pennsyl- 
mia,  were  begun.  The  latter  has  already  shown  that  timber  should 
J  peeled  and  seasoned  for  at  least  two  months  before  shipment,  and 
lat  open-tank  treatment  gives  remarkably  complete  penetration  of 
le  preservative. 

Addresses  were  given  before  the  annual  meetings  of  the  Wood  Pre- 
rvers'  Association,  the  American  Railway  Engineers  and  Mainte- 
ince  of  Way  Association,  and  the  North  Carolina  Pine  Association. 
The  Forest  Service  does  no  work  in  wood  preservation  except  in 
►operation  with  those  interested  in  the  results.  Every  project  has 
'en  subjected  to  careful  and  frequent  inspection.  The  cost  of  the 
vestigations  are  borne  mainly,  and  in  new  work  must  be  met  almost 
itirely,  by  the  cooperatoiN,  but  the  results  are  for  the  public  use  and 
e  controlled  by  the  Service,  which  seeks  only  the  solution  of  prob- 
nis  of  broad  and  general  importance. 

DENDRO-CHEMISTRY. 

During  the  study  of  Michigan  hemlock  and  tamarack  ties,  already 
entioned,  there  were  made  chemical  analyses  resulting  in  over  580 
nc  estimations,  to  discover  the  penetration  of  zinc  chlorid,  and  micro- 
opic  examinations  and  measurements  to  learn  the  value  of  glue 
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tannin  in  treatment.  A  field  test  of  the  strength  of  zinc  chlorid 
solution  was  devised,  and  preliminary  work  was  done  on  the  methods 
of  analyzing  and  extracting  creosote.  This  included  the  devising 
of  a  new  method  of  estimating  tar  acids,  comparative  distillations, 
and  tests  to  determine  the  best  solvent  for  extracting  creosote  from 
treated  timbers.  A  study  of  wood  distillation,  beffun  during  the  year, 
promises  a  new  means  of  utilizing  much  of  the  present  waste  in 
lumbering. 

A  pulp-testing  laboratory  was  installed  at  Boston,  Mass.,  to  investi- 
gate the  paper-making  possibilities  of  woods  hitherto  unused  for  pulp, 
especially  of  certain  species  abundantly  supplied  by  the  forest  re- 
serves. An  anti-stain  process  of  treating  white  pine  sapwood  in 
Michigan  was  investigated  and  found  effective  with  proper  piling. 

TIMBER   TESTS. 

In  all  12,033  mechanical  tests  were  made,  and  as  many  moisture 
determinations,  as  against  8,210  last  year.  Each  test  involved  an 
average  of  35  measurements,  a  description  and  sketch  of  the  stick 
before  and  again  after  the  test,  and  the  necessary  computations  and 
drawings.  The  tests  were  made  at  the  various  laboratories  as  follows: 
Yale,  1,856;  Charleston,  190;  Berkeley,  2,496;  Purdue,  6,156;  Port- 
land, 259;  Eugene,  872;  Seattle,  204. 

Tests  were  completed  during  the  year  upon  loblolly  pine  to  show 
the  influence  of  sapwood  and  knots  on  the  strength  of  structural  tim- 
ber; on  red  fir  (in  cooperation  with  the  University  of  California); 
on  Minnesota  tamarack  and  Norway  pine  in  large  and  small  pieces; 
on  the  holding  force  of  railroad  spikes  in  treated  and  untreated  lob- 
lolly pine  and  white  and  red  oak ;  on  the  effect  of  preservative  treat- 
ment on  loblolly  pine ;  on  strength  as  affected  by  tne  speed  at  whidi 
a  load  is  applied ;  and  on  the  influence  of  defects  upon  loblolly  pine 
harvester  poles,  which  led  to  improved  specifications. 

There  are  still  in  process  tests  of  the  strength  of  California  euca- 
lypts  (in  cooperation  with  the  State  of  California)  to  learn  whettier 
the  wood  can  be  used  in  place  of  such  structural  timbers  as  hickory 
and  oak;  of  the  strength  of  red  fir  as  modified  by  knots  and  other 
defects,  rate  of  growth,  and  sapwood ;  of  western  hemlock  from 
various  localities  of  the  Northwest,  including  Alaska,  and  of  untried 
woods  from  the  forest  reserves ;  of  the  effect  upon  strength  of  various 
methods  of  seasoning ;  of  the  bending  of  beams  under  constant  loads 
for  long  periods;  of  the  behavior  under  a  blow  of  buggy  spokes, 
axles,  and  wagon  tongues;  of  resistance  of  street-paving  woods  to 
abrasion,  indentation,  and  water  absorption  (in  cooperation  with  the 
Office  of  Public  Roads)  ;  of  the  bearing  value  of  different  forms  of 
»vashers  on  wood  stringers,  and  of  the  relative  strength  of  live  oak 
'ud  black  locust  insulator  pins. 

ileports  submitted  for  publication  and  now  in  press  were :  "  In- 
■  ructions  to  engineers  of  timber  tests,"  "  Effect  oi  moisture  on  the 
^trength  and  stiffness  of  wood,"  and  "  Experiments  on  the  strength  of 
-•^ated  timber."  Reports  were  also  prepared  on  the  strength  of 
lous  woods  in  the  form  of  box-**  the  strength  of  Philippine  woods, 
strength  of  timber  treated  b^  lonsteammg  process,  tne  strength 
oHolly  anr*  3itch-pine  min*^  r-^ps?  the  strength  of  oommon  and 
pffllnc      »ri  fVi*  'afron^.i    .''  ^  "f ncau  yew  and  led  oodaT. 


IK.     Jl 


POBE8T   8EKVICE.  301 

Addresses  were  given  before  the  Western  Society  of  Engineers,  the 
Engineering  Congress  at  the  Lewis  and  Clark  Exposition,  American 
iauway  Engineering  and  Maintenance  of  Way  Association,  Ameri- 
»n  Society  for  Testing  Materials,  American  Car  Builders'  Asso- 
ciation, National  Advisory  Board  on  Tests  of  Field  and  Structural 
Materials,  and  before  Purdue  University  and  the  University  of 
[llinois. 

The  Advisory  Board  on  Tests  of  Fuels  and  Structural  Materials, 
ippointed  by  the  President  during  the  year,  considered  and  approved 
;he  general  plan  of  the  timber  tests  conducted  by  the  Forest  Service. 

The  year  luUy  demonstrated  the  need  of  a  wood- testing  laboratory. 
5uch  a  laboratory  will  benefit  the  wood  users  of  almost  every  class. 
S.  strong  tendency  to  reform  the  traditional  methods  of  handling  and 
judging  wood  as  a  material,  and  to  put  commercial  standards  upon 
:he  more  accurate  basis  of  actual  test  is  widespread.  Plans  have 
3een  draw^n  for  a  laboratory  providing  for  tests  along  the  three  lines 
>f  preservative  treatment  of  timber,  the  strength  of  wood  and  wooden 
naterials,  and  the  chemical  problem  of  wood  utilization. 

LUMBER   TRADE. 

The  Section  of  Lumber  Trade  was  organized  during  the  year.  Its 
svork  has  been  of  peculiar  value  both  m  giving  the  Forest  Service 
systematic  touch  with  large  classes  of  wood  users  whose  problems 
lave  not  in  the  past  been  considered  by  the  Forester  and  in  enabling 
foresters  to  gain  a  thoroughly  practical  idea  of  the  problems  confront- 
ng  the  makers  and  users  of  forest  products.  The  manufacturers  of 
lumber  and  other  forest  products  have  been  brought  to  realize  more 
'ully  than  ever  before  the  possibilities  of  direct  practical  usefulness  to 
:hem  of  the  Forest  Service.  At  all  meetings  of  associations  of  wood 
isers  attended  by  members  of  the  Service  committees  on  forestry 
tvere  appointed  to  further  the  work  of  the  Service.  Real  progress  is 
)einff  made  in  promoting  the  most  economical  utilization  oi  the  forest 
prooucts  of  this  country. 

With  the  aid  of  the  National  Lumber  Manufacturers'  Association 
:he  hearty  cooperation  of  the  secretaries  of  the  leading  associations  of 
lumber  manuiacturers  was  secured  early  in  the  year  in  an  effort  to 
x)llect  statistics  of  the  annual  production  of  lumber  and  other  forest 
products,  beginning  with  1905.  These  statistics  cover  lumber,  lath, 
>hingles,  slack  and  tight  cooperage  stock,  pulp  wood,  cross-ties,  tan 
)ark,  veneer  stock,  mine  timbers,  wood  distillates,  and  other  products, 
rhe  reports  upon  mining  timbers  were  secured  through  cooperation 
vith  the  Geological  Survey.  The  statistical  work  has  aroused  great 
nterest  among  the  himbermen,  and  is  of  distinct  value  to  them,  as 
o  the  Forest  Service. 

The  principal  grading  rules  of  lumber  manufacturers  in  the  United 
Ntiites  have  been  compiled.  To  bring  them  together  in  one  publica- 
ion  will  show  their  inconsistencies  and  promote  the  movement 
oward  the  unification  of  grades,  so  desirable  to  both  the  producer 
ind  the  user  of  lumber. 

Field  studies  of  the  manufacture  of  slack  and  tight  cooperage 
stock  were  made  in  the  Northern  and  Southern  States,  with  particu- 
ar  reference  to  possible  economies  in  manufacture,  the  substitution  of 
ess  valuable  species,  and  the  utilization  of  waste.    Tables  showing 
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the  relative  value  of  staves  and  lumber  from  trees  of  various  diam- 
eters were  prepared.  These  tables  are  of  direct  value  to  the  owners 
of  timber,  cooperage-stock  manufacturers,  and  lumbermen.  A  special 
study  was  made  of  methods  of  kiln-drying  red  gum  heading. 

A  study  of  the  woods  used  (including  amounts  and  prices)  in  boi 
making  in  the  New  England  States  indicates  that  the  future  of  the 
industry  in  this  region  depends  upon  the  control  and  conservative 
operation  of  timberiand  by  the  manufacturer. 

A  study  of  the  woods  used  in  vehicle  and  implement  manufacture, 
made  in  the  Central  States,  led  to  the  extensive  tests  upon  spokes, 
tongues,  and  axles  now  in  progress  at  the  Purdue  laboratory,  to  deter- 
mine the  proper  basis  for  grading  hickory  spokes  and  the  effect  of 
defects  and  methods  of  manufacture  upon  the  strength  of  the  parts. 
Arrangements  were  also  made  for  tests  of  the  suitability  of  several 
western  woods  for  wagon  manufacture. 

A  study  of  methods  of  treating  and  laying  woods  used  for  street 
paving  was  made  in  all  the  principal  eastern  cities  where  any  con- 
siderable quantity  of  such  paving  is  in  use.  A  cooperative  experi- 
ment with  the  city  of  Minneapolis,  two  creosoting  companies,  and 
several  lumber  manufacturers  is  in  progress,  to  determine  the  value 
for  paving  of  various  kinds  of  northern  woods. 

A  study  of  the  methods  of  kiln-drying  hardwood  lumber  was 
carried  on  in  the  North  Central  States.  The  report  upon  this  sub- 
ject will  furnish  a  valuable  contribution  to  the  theory  and  practice 
of  kiln-drying.  Practical  knowledge  likely  to  be  of  great  use  to  the 
Service  was  obtained. 

A  brief  study  of  the  conditions  under  which  tupelo  is  manufactured 
in  Louisiana  and  Alabama  resulted  in  a  series  of  practical  recommen 
dations  for  air  seasoning  this  wood.  An  experiment  in  kiln-dryim 
tupelo  lumber  has  made  it  certain  that  this  problem  also  will  be  sati& 
factorily  solved.  The  manner  in  which  the  market  for  tupelo  hai 
expanded  since  announcement  of  this  study  was  made  furnishes  i 
striking  illustration  of  the  practical  value  or  the  work. 

Current  prices,  by  ^ades  and  species,  of  practically  all  the  commer 
cial  kinds  of  lumber  in  the  United  States,  have  been  compiled  for  of 
fice  use,  and  the  prices  of  the  leading  species  for  the  past  twenty  year 
have  been  printed.  Because  of  the  rapid  changes  now  going  on  ii 
lumber  prices  this  compilation  is  particularly  useful. 

Fieldwork  for  a  study  of  the  possible  means  of  utilizing  dead  anc 
mature  timber  on  reserves  began  May  1,  1906.  It  is  expected  to  fur 
nish  practical  recommendations  for  the  use  of  a  large  amount  oi 
raserve  timber  which  has  heretofore  gone  to  w^aste  and  been  only  i 
mena(!e  to  the  welfare  of  the  forest. 

A  study  of  utilization  of  sawmill  waste  began  July  1,  1905,  but  wtu 

dropped  before  results  were  obtained,  for  want  of  men  to  carry  ii 

on.     Some  important  phases  of  the  subject  have  been  touched  upor 

n  a  concrete  way  in  connection  with  the  study  of  cooperage  and 

vehicle  woods. 

Addresses  were  made  at  well-attended  meetings  of  the  Mississippi 
Valley  Lumber  Manufacturers'  Association,  the  Pacific  Coast  Lumber 
Manufacturers'  Association,  the  Yellow  Pine  Manufacturers'  Associa- 
tion, the  Southern  Cypr^^ss  Manufacturers'  Association,  the  National 
.ujnhp    MBnii^«r>fnrorc     * cLcr^/>i q tiou,  the  National  Slack  Cooperage 
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inuf  acturers'  Association,  the  International  Slack  Cooperage  Man- 
iiacturers'  Association,  and  the  National  Box  Manufacturers'  Asso- 
ciation. 

WORK  FOR  THE  CX)MING  YEAR. 

With  the  beginning  of  the  fiscal  year  1906-7  the  organization  of 
the  OflSce  of  Forest  Products  will  be  considerably  chaneed.  Dendro- 
chemistry  will  be  designated  Wood  Chemistry.  Timber  Tests  and 
Lumber  Trade  will  be  combined  into  the  Section  of  Wood  Utilization, 
and  sections  of  Forest  Measurements  and  Reserve  Engineering  will 
be  added. 

The  Section  of  Forest  Measurements,  during  the  coming  year,  will 
work  up  analysis  of  white  pine  in  Massachusetts  and  graded  mill 
tallies  of  softwoods  and  hardwoods  in  New  Hampshire;  compute 
periodic  weights  and  measurements  from  pole,  tie,  and  cross-arm 
experiments;  work  up  data  on  western  species  likely  to  be  valuable 
in  the  work  on  the  reserves,  and  compile  statistics  oi  forest  products. 
Efforts  will  be  made  to  gather  new  and  supplemental  fibres  on  im- 
portant trees.  Rearrangement  of  data  files  on  the  basis  of  species 
and  localities,  already  begun,  will  continue. 

The  principal  work  in  map  making  will  concern  new  forest  re- 
serves, timber  sales,  and  working  and  planting  plans. 

Since  the  Office  of  Forest  Products  is  in  large  touch  with  engineenj 
and  engineering  work,  it  will  be  made  responsible  in  the  future  for 
the  more  technical  engineering  work  on  the  forest  reserves.  The  work 
immediately  ahead  is  that  of  telephone  construction.  The  reserves  are 
greatly  in  need  of  telephone  service.  Wherever  possible  the  commer- 
cial telephone  companies  will  be  given  permits  to  construct  lines  on 
the  reserves  on  condition  of  reduced  rates  for  official  business,  ex- 
clusive lines  to  reserve  headquarters,  and  the  privilege  of  tapping 
commercial  lines  with  reserve  branch  lines.  The  use  ox  water  powers 
and  the  construction  of  roads  may  also  demand  technical  attention 
during  the  year. 

The  Section  of  Wood  Preservation  will  consider:  Wood  above 
^ound,  such^as  railroad  ties,  paving  blocks,  cross  arms,  etc.;  wood 
in  water,  such  as  piles  attacked  by  the  teredo;  and  wood  under- 
ground, such  as  mine  props,  and  the  butts  of  fence  posts  and  tele- 
graph and  telephone  poles. 

In  the  Section  of  Wood  Chemistry  the  Boston  pulp  laboratory,  now 
ready  for  operation,  will  test  the  quantity  and  quality  of  pulp  obtain- 
able from  many  different  American  woods,  particularly  those  from 
the  forest  reserves.  A  studv  of  the  distillation  of  wood  will  be  re- 
sumed. A  careful  study  of  creosote  as  a  preservative  will  include 
methods  for  quantitative  estimations  of  creosote  in  timbers,  for  de- 
tecting adulterations  of  coal-tar  creosote,  and  for  analyzing  creosote 
by  fractional  distillation.  The  leaching  properties  of  timber  will 
be  studied,  including  tests  to  determine  the  constitutents  of  woods 
at  different  seasons,  tne  nature  and  quantity  of  materials  removed  by 
soaking,  changes  of  insoluble  wood  constituents  during  soaking,  ana 
the  effects  of  leaching  on  the  subsequent  growth  of  attacking  fungi 
and  on  seasoning.  There  is  an  increasing  tendency  among  com- 
mercial companies  to  seek  the  help  of  the  section  in  solving  chemical 
problems  concerning  the  use  of  wood.    Problems  of  this  kind,  the  so- 
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lution  of  which  will  be  generally  useful,  will  be  undertaken  when  the 
cooperator  will  bear  the  expense. 

The  various  timber-test  laboratories  will  continue  work  already 
begun.  The  studies  of  cooperage  woods,  box-board  woods,  and  vehicle 
woods,  and  of  lumber  movements,  specifications,  and  prices  will  also 
be  continued.  Annual  statistics  of  forest  products  will  be  collected  in 
cooperation  with  the  Bureau  of  the  Census  and  the  lumber  associa- 
tions interested.  The  use  of  dead  timber  on  the  forest  reserves  i 
be  given  much  attention.  This  timber,  of  which  there  are  vast 
amounts,  has  been  considered  commercially  useless.  It  increases  the 
danger  to  the  reserves  from  fire.  Much  of  it  is  still  sound,  and  every 
effort  will  be  made  to  use  it. 

BECOBD. 

ACCOUNTS. 

Accounts  include  the  three  subsections  of  receipt,  disbursement, 
and  bookkeeping.  All  funds  derived  from  the  sale  of  products  oi 
the  forest  reserves,  from  the  use  of  the  reserves,  or  from  cooperation 
are  received  in  the  first;  all  disbursements  for  the  Forest  Service 
are  made  in  the  second ;  while  all  administrative  bookkeeping,  liabil- 
ity and  cost  keeping,  and  propertv  accounting  is  done  in  the  third. 

Up  to  November  25,  1905,  all  moneys  received  from  the  forest 
reserves  were  deposited  and  held  in  the  Central  National  Bank, 
Washington,  D.  C,  a  United  States  depository,  until  transferred, 
by  order  of  the  Forester,  to  the  Treasurer  of  the  United  States,  to 
be  credited  as  unofficial  moneys  to  the  appropriation  "Administra- 
tion, etc..  Forest  Service."  All  moneys  received  since  that  date 
were  deposited  directly  with  the  Treasurer  of  the  United  States,  to 
the  credit  of  this  appropriation.  This  method  materially  reduced 
the  labor,  cost,  and  chance  of  loss  involved  in  handling  the  receipts, 
and  promoted  effective  inspection. 

SUPPLIES. 

The  work  formerly  done  by  the  property  clerk  was  divided,  and 
those  duties  which  relate  to  accountability  for  property  were  as- 
signed to  a  property  auditor.  The  property  clerk  retained  the  cus- 
tody of  supplies  in  stock,  and  issues  thepi  on  requisition.  Improved 
methods  or  packing  and  shipping  were  introduced  to  keep  pace  with 
the  increasing  needs  of  the  feervice. 

PHOTOGRAPHIC  LABORATORY. 

\  new  system  of  informing  field  members  of  the  Service  of  the 
.o^'ilts  of  their  photographic  exposures  led  to  a  marked  improvement 
1  he  views.  A  table  which  will  enable  field  members  to  time  their 
'pusures  correctly  was  compiled,  and  specific  instructions  for  taking 
orest  photographs  were  prepared.  The  increased  photographic 
^'*'^ds  of  the  Service  during  the  year  were  fully  met  without  increase 
.    ,hp  inTohft    '^^  'Mirconc  >TY»*^loypd  ^u  the  laboratory. 
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QUARTERS. 

Twenty-two  additional  rooms  were  rented  during  the  year.  Eleven 
of  these  were  for  office  use,  7  for  the  storage  of  instruments,  machin- 
ery, field  equipment,  and  office  supplies,  and  4  for  the  accommoda- 
tion of  a  newly  installed  lithographic  printing  press  and  for  map 
mounting.  The  increased  office  work  connected  with  forest  reserve 
administration  will  make  necessary  a  further  extension  of  quarters 
during  the  coming  year. 

CORRESPONDENCE. 

During  the  year  145,468  official  communications  were  received  in 
the  Forest  Service,  and  252,092  were  sent  out. 

STENOGRAPHY  AND  TYPEWRITING. 

The  value  of  the  concentration  of  stenographic  work  was  shown  in 
the  readiness  with  which  the  needs  of  the  Service  were  met.  The 
proportion  of  the  cost  of  stenography  and  typewriting  to  the  entire 
expenditure  of  the  Service  was  reduced  from  4  to  approximately  3 
per  cent.  During  the  year  2,142  items  of  work  were  performed,  com- 
prising 31,936  typewritten  pages  (including  5,018  pages  tabulated), 
644,425  mailing-list  cards,  141,220  mimeographed  sheets,  and  a 
largely  increased  amount  of  miscellaneous  work.  In  addition,  571 
temporary  details  of  stenographers  were  made  to  offices  for  a  total  of 
5.260  days.  The  average  number  of  stenographers  and  copyists 
assigned  to  this  section  was  34. 

The  concentration  of  clerical  work  was  extended  during  the  year 
by  including  in  this  section  a  number  of  clerks  for  routine  work  and 
for  detail  to  offices  in  emergencies.  The  result  was  a  high  degree  of 
efficiency  in  the  clerical  force  without  a  proportionate  increase  of 
expense.  During  the  year  ninety-five  details  of  clerks  were  made,  for 
a  total  of  1,207  days.  The  average  number  of  clerks  assigned  to  this 
work  was  9. 

MAILING  LISTC. 

The  mailing  lists  of  the  Service  comprise:  (1)  A  special  list  of 
libraries;  (2)  a  list  of  representative  newspapers;  (3)  a  small  for- 
eign list  of  scientific  and  governmental  institutions;  (4)  a  special 
list  of  persons  engaged  in  forest  work  in  the  United  States;  (5)  a 
general  list  of  persons  interested  in  forestry;  (6)  a  large  extra  list  of 
hmibermen,  timber-land  owners,  farmers,  and  members  of  various 
professions. 

To  the  names  of  the  first  four  lists,  numbering  in  all  4,870,  all 
publications  issued  were  sent.  Those  on  the  general  list  received 
notice  of  the  appearance  of  bulletins,  with  brief  descriptions  of 
their  contents,  and  also  circulars  of  information  and  certain  other 
publications  of  general  interest.  The  addresses  on  the  general  list 
now  number  20,100. 

The  extra  list  is  classified,  and  is  representative  of  all  sections  of 
the  United  States.  Effective  use  was  made  of  it  during  the  year  in 
bringing  the  work  of  the  Service  to  the  attention  of  those  most  inter- 
ested in  the  results. 

H.  Doe.  0.  50-2 20 
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U.  S.  Department  op  Agriculture, 

Bureau  op  Chemistry, 
Washington,  D.  G.,  September  i,  1906. 

have  the  honor  to  transmit  herewith  the  annual  report  of 
z  done  in  the  Bureau  of  Chemistry  during  the  fiscal  year 
me  30,  1906,  accompanied  by  a  statement  of  the  work  pro- 
r  the  current  fiscal  year. 
Bspectfully, 

H.  W.  Wiley,  Chief. 
James  Wilson,  Secretary, 


BBIEF  BEVIEW  OF  THE  YEAB'S  WOBK. 

^tivities  of  the  Bureau  during  the  fiscal  year  ended  June  80, 
bended  over  a  ffreat  variety  of  investigations  connected  with 
press  of  agriculture  and  the  utilization  of  its  products  for 
[  other  purposes. 

I  dairy  industry,  the  work  authorized  by  law  in  connection 

Bureau  of  Animal  Industry  for  the  enforcement  of  the  act 

to  renovated  butter  was  continued  in  the  investigation  of 

samples  for  the  purpose  of  seeing  if  they  complied  with  the 

lents  of  the  law.    Many  other  investigations  looking  to  the 

ment  of  dairy  products  were  also  inaugurated.    Chief  among 

3  been  the  studV  of  the  effects  of  cold  storage  upon  the  chem- 

position  of  milk  and  cream.    The  object  of  these  investiga- 

s  to  determine  the  length  of  time  during  which  such  products 

safelv  kept  in  cold  storage. 

s  looking  to  the  determination  of  the  effect  of  environment 
3  content  of  sugar  in  Indian  sweet  com  were  made  in  the 
jaboratory  under  the  supervision  of  the  Chief  of  Bureau. 
yst  universal  use  of  this  product  for  food  purposes  throughout 
e  country  renders  such  an  investigation  of  peculiar  interest 
jnsumers  as  well  as  to  the  producers  of  sweet  Indian  com. 
variety  of  seed  was  planted  over  a  wide  extent  of  territory 
iith  Carolina  to  Maine,  and  the  content  of  sugar  in  the  proa- 
fully  determined.  At  the  same  time,  meteorological  data 
irecf,  which  are  utilized  in  determining  the  effect  of  environ- 
ill  of  its  factors  upon  the  composition  of  the  product.  These 
re  a  continuation  of  those  concluded  last  year  upon  the  effect 
mment  on  the  chemical  composition  of  the  sugar  beet, 
f  the  most  important  results  of  this  investigation  has  been 
*mination  of  the  rapidity  with  which  the  suffar  disappears 
grains  of  the  com  after  the  ear  is  separated  from  the  stalk. 

807 
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Within  twenty-four  hours  after  harvest,  if  exposed  to  ordinary 
temperatures,  a  very  considerable  percentage  of  the  sugar  has  disap- 
peared. This  has  led  to  the  observation  that  it  is  necessary  to  market 
the  product  as  soon  as  possible  after  harvest,  and  meanwhile  to  keep 
it  at  as  low  a  temperature  as  can  be  secured. 

Further  studies  of  the  same  character  were  undertaken  in  collabo- 
ration with  the  Bureau  of  Plant  Industry,  looking  to  the  improve-  ! 
ment  of  the  different  varieties  of  Indian  com  by  selection,  based  upon 
analytical  data.  In  all,  over  3,000  analyses  were  made  of  cereals 
in  the  prosecution  of  the  above  investigations.  These  inves- 
tigations also  include  the  effect  of  environment  upon  the  chemical  j 
composition  of  barley  as  related  to  the  brewing  industries  and  co- 
operative work  on  wheats,  etc.,  described  in  detail  under  the  Cereal 
Section.  While  these  investigations  are  not  completed,  they  have 
gone  far  enough  to  show  the  great  value  of  such  studies  in  relatioD 
to  practical  agriculture. 

An  important  investigation  was  also  begun  upon  the  economic 
production  of  alcohol  from  various  raw  materials  in  relation  to  the 
production  of  denatured  alcohol  for  industrial  purposes.  The  object 
of  this  investigation  was  to  discover  the  value  of  various  waste 
materials  of  factories — the  use  of  wood,  molasses,  sweet  potatoes,  corn- 
stalks, etc.,  for  the  purpose  mentioned.  This  work  is  certain  to  prove 
of  immense  value  to  our  farmers  in  developing  new  sources  of  income 
from  the  increased  utilization  of  such  products  and  by-products.  One 
of  the  most  promising  sources  of  alcohol  among  these  appears  to  be 
the  waste  from  corn  and  other  canning  factories.  At  the  request  of 
packers  in  Hoopeston,  111.,  an  agent  was  sent  from  the  Bureau  to 
cooperate  with  them  in  experimental  work  to  determine  the  value  of 
these  wastes.  It  was  found  that,  roughly  speaking,  the  wastes 
amounted  to  40  per  cent  of  the  total  weight  of  corn  brought  to  the 
factory,  not  counting  the  husks  as  available,  though  they  amount  to 
about  one-third  of  the  total  weight  of  the  corn.  As  the  result  of  a 
long  series  of  tests  on  the  various  waste  products,  it  was  found  that 
it  was  possible  to  produce  from  them  from  6  to  10  per  cent  of  alcohol, 
with  a  safe  average  of  8  per  cent,  or  a  yield  of  3.2  per  cent  of  alcohol 
calculated  on  the  total  weight  of  corn  hauled  to  the  factory.  On 
account  of  the  expensive  machinery  and  other  apparatus  required  in 
the  manufacture,  it  is  hardly  possible  that  a  small  factory  could 
engage  in  the  alcohol  business,  but  a  large  factory  could  do  so  with 
apparent  j^rofit,  or,  where  several  factories  were  located  within  a 
short  radius,  by  shipping  their  wastes  to  a  central  plant  they  m^t 
be  utilized  to  advantage. 

Investigations  are  also  in  progress,  by  a  special  agent,  to  determine 
the  causes  of  spoilage  in  canned  goods,  especially  com,  tomatoes,  and 
peas,  in  rehition  to  the  chemical  changes  which  occur  therein.  In 
^his  connection  the  sugar  content  of  the  corn  is  considered,  that  the 
question  of  adding  sugar  to  the  canned  product  may  be  answered.  ^ 

"^he  general  work  of  the  Sugar  Laboratory  included  the  analysis 
/A  585  samples,  consisting  chiefly  of  sugar  beets,  sugar-cane  juices 
»nd  sirups,  maple  products,  and  a  variety  of  cereals,  malts,  and  other 
■-aterials  from  the  various  laboratories  of  the  Bureau.  The  four- 
ear  experime'^'  ^n  the  fertilization  of  su^ar  cane  and  the  experi* 
,>o*^fal  -  ^rV  ,.  ho  production  of  table  sirup  therefrom  has  been 
....^^./^^/ir  ...    inoi  rannrf,  has  been  issued  as  BuUetm  108  of 
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Bureau.    The  work  of  the  Sugar  Laboratory,  which  has  for 

'^eral  years  been  conducted  under  the  direct  supervision  of  the 
ief  of  Bureau,  will  in  the  future  be  in  charge  of  a  chief  of 
ratory. 

1  1  work  in  chemical  enology  on  the  cultures  of  yeast  for  the  pro- 
iuction  of  superior  ciders  was  compiled  for  publication,  and  during 
Jhe  current  year  it  is  expected  to  extend  the  scope  of  the  work,  the 
^    anical  phases  of  the  same  to  be  conducted  in  connection  with  the 

ureau  oi  Plant  Industry,  and  to  organize  a  laboratory  for  these 
cial  studies. 

An  important  investigation  has  also  been  made  in  collaboration 

ith  the  Bureau  of  Plant  Industry  for  the  determination  of  the 

uantity  of  hydrocyanic  acid  (prussic  acid)  and  of  starch  in  cassava. 
L  >ava  is  one  of  the  most  important  plants  of  tropical  or  subtropi- 
production.  The  presence  of  this  violent  poison,  however,  in 
,va  unfits  it,  as  a  rule,  for  human  food  and  also  for  stock  feed- 
ing. The  object  of  the  investigation  was  to  determine  what  varie- 
ties produce  the  smallest  amounts  of  hydrocyanic  acid  and  what 
would  be  the  effect  of  selection  upon  their  production,  the  purpose 
being  to  procure  varieties  as  free  as  possible  from  this  injurious 
substance  in  order  that  they  might  be  utilized  as  food  and  in  the 
production  of  starch  and  products  made  therefrom.  A  report  on 
these  points  has  been  prepared. 

A  very  important  part  of  the  work  of  the  Bureau  is  that  under- 
taken in  the  Contracts  Laboratory,  the  object  of  which  is  the  exam- 
ination of  materials  furnished  to  different  Departments  of  the  Gov- 
ernment under  contract.  These  examinations,  enumerated  in  detail 
under  the  report  of  the  laboratory,  were  of  the  most  ri^d  character, 
and  the  result  of  the  work  has  been  to  secure  a  much  higher  quality 
of  material  than  was  formerly  supplied  imder  the  contract  system. 

The  work  in  the  examination  of  drugs  has  been  particularly  fruit- 
ful during  the  year.  A  large  part  of  the  work  has  been  in  connec- 
tion with  the  Post-OfEce  Department  for  the  purpose  of  suppressing 
traffic  in  fraudulent  preparations  transmitted  through  the  mails.  As 
the  result  of  our  investigations,  a  large  number  of  fraud  orders  has 
been  issued  forbidding  the  use  of  the  mails  for  the  purposes  above 
mentioned.  Many  other  important  investigations  were  also  under- 
taken in  the  testing  of  chemical  reagents,  of  oils  and  essences,  and  of 
plant  drugs  in  connection  with  the  Bureau  of  Plant  Industry. 

The  work  in  the  examination  of  waters  used  as  beverages  has  been 
continued  and  also  the  analyses  of  waters  used  for  irrigation  pur- 
poses. A  bulletin  on  the  "  Mineral  Waters  of  the  United  States  " 
was  published  during  the  fiscal  year.  Studies  were  made  also  of  the 
lime-sulphnr-salt  wash  and  allied  mixtures  used  as  insecticides. 

One  hundred  and  fifty-four  samples  of  cattle  food  were  analyzed 
'o  determine  the  quality  of  the  cattle  foods  sold  upon  the  markets. 
Important  studies  were  also  made  of  the  injurious  effects  of  fumes 
from  smelters  upon  vegetation,  and  testimony  was  given  in  the 
!Ourts  relating  thereto.  It  is  evident  that  the  sulphurous-acid  fumes 
produced  in  most  smelters  are  of  a  character  to  injure  vegetation 
md  also  animal  health  in  a  region  very  widely  extended  about  the 
factory.  It  appears  probable  that  in  the  near  future  smelters  will 
ye  required  to  convert  the  sulphurous  acid  into  sulphuric  acid  or  some 
>ther  substance  which  will  prevent  the  injuries  above  mentioned. 
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Important  pro^ss  has  been  made  also  in  the  study  of  tanning 
materials,  especially  of  the  Sicilian  sumacs.  Studies  were  made  re- 
specting the  effect  of  different  tanning  materials  upon  the  character, 
quality,  and  durability  of  leather.  Investigations  of  great  impor- 
tance, not  onlj  to  the  various  Departments  of  the  Government,  but 
to  the  public  m  general,  are  those  relating  to  the  character  of  paper 
which  IS  used  for  preserving  public  records.  Investigations  respect- 
ing the  composition  of  turpentine  distilled  from  wood  and  its  reh- 
tion  to  the  ordinary  turpentine  have  been  continued. 

FOOD-IXSPECnON   WORK. 

The  extension  of  the  food-inspection  work  at  the  ports  of  entry 
has  been  extremely  beneficial.  The  work  at  all  the  ports  has  bera 
increased,  especially  at  New  York,  Boston,  and  Philadelphia.  The 
San  Francisco  eartnquake  in  April  destroyed  our  laboratory  at  thit  i 
point,  rendering  it  necessary  to  temporarily  suspend  the  inspection 
at  that  port.  The  work,  however,  is  soon  to  be  resumed  at  Berkelerf, 
Cal. 

The  effect  of  the  food  inspection  on  foreign  commerce  has  bea 
most  salutary.  In  many  cases  food  products  which  were  formeriv 
very  generally  misbranded  are  now  found  to  be  properly  labeled, 
and  there  has  been  a  very  decided  improvement  in  tne  quality  of  im- 
ported food  products  due  to  inspection.  The  Division  of  Foods  has 
also,  in  addition  to  the  work  already  mentioned,  conducted  special 
investigations  into  the  extent  of  doipestic  adulteration  of  food  prod- 
ucts and  an  investigation,  in  connection  with  the  Division  of  Pomol- 
ogy of  the  Bureau  of  Plant  Industry,  of  tropical  and  subtropical 
fruits,  as  well  as  of  fruits  of  domestic  production. 

A  very  extensive  investigation  was  made  to  determine  the  char- 
acter of  distilled  liquors,  both  those  imported  into  the  United  States 
and  those  of  domestic  manufacture.  Tnese  investigations  have  beoi 
practically  completed,  but  the  results  have  not  yet  been  published. 

The  study  of  the  effects  of  colors,  preservatives,  ana  other  sub- 
stances added  to  foods  has  been  continued  during  tiie  year,  and 
most  valuable  data  relating  thereto  have  been  secured,  which  are 
now  preparing  for  publication.  The  value  of  this  investigation  is 
particularly  great  because  of  the  fact  that  the  experiments  are  made 
upon  human  beings.  The  establishment  of  a  Physiological  Labora- 
tory for  the  segregation  of  all  experimental  work  of  this  nature  will 
probably  be  effected  during  the  current  year. 

The  micro-chemical  investigations  during  the  year  have  been  ex- 
tremely fruitful.  The  microscope  has  become  one  of  the  most  valu- 
able adjuncts  in  the  examination  of  food  products  and  materuJs 
used  for  technical  purposes.  To  this  end  micro-chemical  investiga- 
tions, including  bacteriological  examinations,  have  been  made  in 
connection  with  the  other  work  of  the  Bureau  of  Chemistry  and 
extended  not  only  to  foods,  but  also  to  leathers,  papers,  and  tanning 
materials.  The  bacteriological-chemical  work  has  been  of  extreme 
importance.  This  is  especially  true  in  connection  with  the  work 
authorized  by  Congress  for  studying  the  effects  of  cold  stora^  upon 
the  wholesomeness  of  food  jjroducts.  Particularly  in  studying  the 
question  of  the  relative  merits  of  drawn  and  undrawn  fowls  when 
placed  in  cold  storage  the  bacteriological-chemical  Airufninatiop 
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of  vital  importance.    To  this  end  studies  are  making  to  deter- 
)  whether  the  bacteria  of  the  intestinal  tract  minate  to  the 
of  the  fowl  during  the  period  of  cold  storage ;   ana  if  so,  what 
[     Liical  changes  are  produced  thereby. 

xhe  bacteriological-chemical  investigations  have  extended  to  a 
irge  number  of  subjects,  but  have  been  particularly  directed  to  the 
hemical  changes  which  take  place  in  milk,  cream,  and  evaporated 
nd  condensed  milks,  and  to  the  general  changes  of  a  bacteriological 
haracter  which  foods  undergo  in  storage. 

WOBK  OF  DIVI8I0KS  AND  LABOSATOBIES. 

DIVISION  OF  FOODS. 

^  The  study  of  the  influence  of  preservatives  on  nutrition  was  con- 
inued.  The  plan  followed  was  somewhat  different  from  that  pre- 
nously  employed,  since  the  work  during  the  past  year  was  for  the 
purpose  of  extending  the  studies  in  some  directions  that  had  not  been 
mdertaken  in  the  earlier  experiments.  Especial  attention  was  given 
x>  the  study  of  the  nitrogenous  bodies  in  the  urine  and  the  influence 
)f  the  principal  food  preservatives  upon  the  relative  amount  of  these 
XKlies ;  also  to  the  various  compounds  of  sulphur  in  the  urine  and  the 
relation  between  them  and  the  nitrogenous  bodies. 

The  study  of  the  composition  of  &uit  with  special  reference  to  the 
jianges  which  take  place  during  the  ripening  and  to  the  influence  of 
different  methods  or  storing  on  the  composition  of  the  fruit  has  been 
X)ntlnued  in  collaboration  with  the  Division  of  Pomology  of  the 
Bureau  of  Plant  Industry.  In  the  study  of  the  ripening  of  fruit 
particular  attention  was  given  to  the  orange,  persimmon  (both  Japa- 
lese  and  native  varieties) ,  strawberry,  raspberry,  and  avocado. 

The  samples  of  oranges  were  obtained  in  the  Department  green- 
bouses.  This  fruit  is  peculiar  in  the  fact  that  at  all  stages  of  its 
growth  the  total  sugars  are  divided  about  equally  between  reducing 
sugar  and  sucrose.  The  marc  of  the  orange  is  formed  very  early  in 
its  history  and  remains  constant  in  weight  during  the  growth  and  de- 
velopment of  the  fruit.  The  acids  are  also  formed  at  an  early  stage, 
and  apparently  increase  gradually  and  slowly  in  actual  weight.  The 
storage  of  the  fruit  at  all  stages  of  its  growth  results  in  sli^t  loss  of 
total  sugar,  a  marked  increase  of  reducing  sugar,  and  a  correspond- 
ing loss  of  sucrose.  The  loss  of  sugar  noted  above  is  to  be  explained, 
as  in  the  case  of  apples,  by  the  consumption  of  reducing  sugar  as  a 
result  of  the  respiration  ox  the  fruit.  The  weight  of  marc  remains 
practically  constant,  and  the  weight  of  acid  appears  to  decrease  slowly 
on  storage  during  the  various  stages  of  the  development  of  the 
3range. 

The  persimmon  was  selected  largely  because  of  its  relatively  large 
x)ntent  of  tannin.  In  this  fruit  the  sugar  was  found  to  consist  almost 
entirely  of  invert  sugar.  It  was  found  that  the  disappearance  of 
istringency  coincident  with  the  ripening  of  persimmons  is  due  not 
:o  the  disappearance  of  tannin,  but  to  the  fact  that  the  tannin  is  con- 
verted into  an  insoluble  form  within  certain  specialized  cells. 

The  study  of  the  chemical  changes  occurring  in  the  manufacture  of 
rider  vinegar  on  a  commercial  scale  and  the  composition  of  cider 
md  wine  vinegar  of  known  methods  of  manufacture  has  been  con- 
tinued. 
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The  division  has  also  continued  the  study  of  the  occurrence  in 
nature  of  the  chemical  substances  ordinarily  used  as  food  preserva- 
tives. A  number  of  determinations  have  been  made  of  the  amount  of 
such  substances  in  various  fruits.  Search  was  made  in  the  following 
fruits  and  vegetables  for  benzoic  acid,  with  negative  results :  Malaga 
grapes,  grape  fruit,  oranges,  pineapples  (two  varieties),  carrots,  pars- 
nips, cauliflower,  rhubarb,  and  green  peppers.  Eighty  samples  of 
salt  from  different  localities  in  the  United  States  were  examined  for 
boric  acid,  which  was  found  to  be  present  in  all  cases  in  amounts 
varying  from  less  than  1  part  per  million  to  1  part  per  3,500. 

The  work  begun  during  the  preceding  year  on  distilled  liquors 
was  continued  during  the  last  fiscal  year.  In  all  1,088  samples  of 
whisky,  brandy,  and  rum  were  examined.  The  purpose  of  this 
work  was  to  secure  data  for  the  establishment  of  standards  of  com- 
position. The  samples  examined  were  mainly  of  known  origin. 
A  large  number  of  samples  of  whisky  and  brandy  were  obtained 
through  the  Bureau  of  Internal  Eevenue,  which  supplied  full  infor- 
mation regarding  their  manufacture.  Samples  of  French  brandy  were 
also  secured,  with  authoritative  information  regarding  their  manu- 
facture. Additional  samples  were  purchased  in  the  open  market  and 
taken  at  the  port  of  entry,  in  order  to  determine  the  character  of 
liquors  commonly  sold  and  imported  for  sale. 

Methods  for  the  examination  of  flavoring  extracts  have  been  exten- 
sively studied,  and  a  series  of  extracts  have  been  prepared  for  the 
purpose  of  testing  the  methods  and  for  use  as  standards.  A  syste- 
matic examination  of  the  flavoring  extracts  sold  in  the  retail  trade  is 
in  progress. 

Complaint  has  repeatedly  been  made  that  a  considerable  portion 
of  the  rice  consumed  in  the  country  is  so  modified  by  manuxacture 
as  to  decrease  its  nutritive  value,  and  that  certain  substances,  such 
as  talc  and  similar  products  for  coating  and  paraffin  and  oils  for 
glazing,  are  commonly  employed.  A  series  of  samples  of  unhull^ 
rice  has  been  obtained  and  prepared  for  examination  in  the  labora- 
tory. Samples  of  known  origin  from  various  mills  have  also  be^ 
secured,  and  an  extensive  series  of  samples  has  been  purchased  in 
the  open  market  and  taken  from  shipments  of  imported  rice.  The 
examination  of  these  samples  is  now  in  progress. 

The  Department  has  taken  the  attitude  that  edible  oils  imported 
from  districts  famous  for  the  production  of  olive  oil  will  be  under- 
stood to  be  represented  as  olive  oil  unless  otherwise  designated.  Cer- 
tain importers  have  questioned  the  propriety  of  this  decision,  on  the 
ground  that  olive  oil  is  not  the  leading  edible  oil  of  the  countries 
mentioned.  In  order  to  determine  this  matter,  450  samples  of  edi- 
'jle  oils  were  secured  from  the  retail  trade  by  the  American  consular 
officers  in  the  olive-oil  producing  countries  of  Europe.  These  sam- 
"^les  are  now  under  examination. 

\ttention  has  also  been  given  to  the  study  of  methods  for  the 
.Attmination  of  foods.  Although  much  progress  has  been  made  in 
he  last  ten  years  in  the  methods  employed  for  studying  the  nutri- 
ive  value  and  the  purity  of  foods,  much  yet  remains  to  be  done. 
Manufacturers  do  not  fail  to  take  advantage  of  their  knowled^  of 
methods  employed  by  official  chemists  in  judging  of  their  products 
*r\i  very  '^^^ten  only  attempt  to  place  on  the  market  artides  mat  will 
-  ,fiiPfqT>i-'    cnminofii^r  V  -r  %o?a  methods.    An  important  part  of  the 
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work  of  the  food-inspection  chemist,  therefore,  is  to  keep  abreast  of 
methods  that  have  be«n  suggested  and  to  elaborate  new  methods  or 
to  modify  old  ones  so  as  to  make  them  applicable  under  the  new  con- 
ditions that  constantly  arise.  The  work  in  this  line  has  been  under- 
taken largely  by  the  requirements  of  the  regular  work  of  the  Division. 

A  study  of  methods  for  identifying  and  determining  the  relative 
amount  of  nitrogenous  compounds  in  meat  extracts  and  in  other 
foods  was  continued  and  the  results  reported  to  the  Association  of 
Official  Agricultural  Chemists.  In  this  field  material  progress  was 
made  in  the  method  employed  for  the  separation  of  peptones  from  the 
!?o-called  meat  bases.  It  is  believed  that  in  the  data  given  in  earlier 
reports  the  percentage  of  meat  bases  was  relatively  too  high  and  the 
percentage  of  peptones  correspondingly  low. 

A  stuch'  of  the  methods  for  the  det«ction  and  quantitative  determi- 
nation of^^preservatives  in  foods  was  continued.  The  quantitative  de- 
termination of  these  preservatives  is  a  subject  to  which  careful  atten- 
tion has  only  been  given  very  recently,  but  its  necessity  is  becoming 
more  obvious  as  our  information  in  regard  to  the  occurrence  of  these 
substances  in  nature,  as  noted  above,  is  extended.  During  the  last 
year  special  attention  has  been  given  tp  the  determination  of  salicylic 
acid  and  fluorids,  and  progress  has  been  made  in  both. 

TTie  greater  part  of  the  energy  of  the  Division  of  Foods  has 
been  devoted  during  the  past  year  to  the  enforcement  of  the  imported- 
food  law.  Port  laooratories  have  been  established  in  Chicago,  Bos- 
ton, Philadelphia,  and  New  Orleans.  Much  time  has  been  occu- 
pied in  equipping  these  laboratories,  and  their  organization  has 
resulted  in  a  largely  increased  efficiency  in  the  enforcement  of  the 
law.  The  following  is  a  tabular  statement  of  the  shipments  ezam- 
ned  in  the  enforcement  of  the  law : 
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It  is  only  when  it  is  remembered  that  each  of  the  inspections  nwde 
is  of  a  shipment  of  goods  usually  of  considerable  ma^itude  that  the 
full  meaning  of  the  work  can  be  understood.  A  simple  inspection 
of  the  label  is  often  sufficient  to  indicate  whether  or  not  the  goods  are 
in  compliance  with  the  law.  For  instance,  canned  peas  have  been 
found  to  be  free  from  extraneous  matter  except  copper,  which  is 
added  for  coloring.  If  the  presence  of  copper  be  declared  on  the 
label,  it  is  evident  that  a  chemical  examination  of  the  sample  is  not 
necessary.  Shipments,  therefore,  which  are  inspected  merely  with 
reference  to  the  label  and  from  which  samples  are  not  taken  to  the 
laboratory  are  entered  separately  in  the  tabular  statement  just  given. 
Attention  should  be  called  to  the  fact,  however,  that  at  the  beginning 
of  the  year  a  record  was  not  made  of  the  shipments  which  were 
merely  inspected  for  label,  and  that  the  record  given  in  the  table 
begins  with  October  1,  1905. 

A  beginning  has  been  made  on  the  study  of  the  effect  of  cold 
storage  upon  the  healthfulness  of  foods.  Fresh  eggs^  chickens,  and 
quails  prepared  according  to  ordinary  market  concutions  have  been 
placed  in  cold  storage,  and  samples  are  examined  at  suitable  intervals. 

During  the  last  fiscal  year,  in  addition  to  the  investigation  of  meth- 
ods and  other  comparative  studies  for  which  materials  in  the  labora- 
tory were  used  and  special  samples  were  not  required,  the  Division 
of  Foods  examined  5,798  samples  of  imported  foods,  222  samples 
relating  to  the  hygienic  table,  and  2,529  miscellaneous  samples, 
making  a  total  of  8,549  samples. 

DAIRY  LABORATORY. 

During  the  year  818  samples  were  examined  in  this  laboratory. 
The  greater  part  of  this  number  represent  work  done  either  for  the 
Dairy  Division,  Bureau  of  Animal  Industry,  in  the  enforcement  of 
the  renovated-butter  law  or  in  cooperation  with  that  division  in  an 
extended  study  of  American  cheese. 

The  total  number  of  samples  of  butter,  milk,  and  cream  examined 
for  the  Dairy  Division  was  569,  of  which  over  500  were  samples  of 
butter  examined  with  reference  to  possible  violation  of  the  butter 
laws.  The  facts  thus  obtained  have  been  used  by  the  Bureau  of 
Animal  Industry  in  enforcing  the  law  and  in  educating  the  butter 
renovators  and  creamery-butter  makers  to  the  necessity  of  a  more 
strict  control,  especially  of  the  water  content  of  their  product. 

In  the  cheese  investigation  carried  out  cooperatively  with  the 
Dairy  Division  146  samples,  representing  different  ways  of  making, 
different  ages,  and  different  temperatures  of  ripening^,  were  not  only 
analyzed,  but  also  studied  in  regard  to  their  comparative  digestibility 
by  tne  method  of  artificial  digestion  in  solutions  of  pepsin  and  pan- 
^^eatin.  The  results  of  this  investigation  are  now  preparing  for 
oublication. 

The  remaining  103  miscellaneous  samples  of  dairy  products  and 
iairy  materials  were  received  from  various  sources,  and  include 
samples  of  condensed  milk,  dried  milk  or  milk  powder,  human  milk, 
^utter  colors,  and  ice  cream,  in  addition  to  28  samples  of  cheese,  used 
n  studying  methods  for  determining  the  comparative  digestibility 

*  liff^^T-prif  oh^^*^^  '"*'  ^I'^ifi.cial  means. 
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Within  the  past  year  the  chief  of  this  laboratory  has  made  his 

»nnd  report  as  referee  on  dairy  products  to  the  Association  of 

ial  Agricultural  Chemists,  a  report  which  deals  with  a  large 

imount  OT  research  work  and  is  published  in  the  Proceedings  of 

hat  association  for  1905. 

MISCELLANEOUS  LABORATORY. 

During  the  last  year  the  Miscellaneous  Laboratory  has  examined 
)95  samples.  Some  of  these  analyses  were  made  as  part  of  the  work 
n  special  investigations  of  the  laboratory  which  will  be  published 
ater,  and  part  were  performed  for  other  Bureaus  and  Divisions  of 
his  Department  and  other  Departments  of  the  National  Government. 

The  work  of  the  Miscellaneous  Laboratory  naturally  divides  itself 
nto  five  different  sections,  which  will  receive  separate  treatment. 
These  sections  are  as  follows:  First,  waters;  secona,  insecticides  and 
Fungicides;  third,  miscellaneous;  fourth,  cattle  foods;  fifth,  the  study 
>f  the  effects  of  trade  wastes  on  agriculture. 

WATERS. 

• 

The  water  section  has  during  the  last  year  examined  31  samples  of 
rrigation  waters  for  the  office  of  Irrigation  and  Drainage  Investiga- 
ions,  and  has  made  various  chemical  studies  of  special  subjects  that 
Nere  of  particular  interest  to  that  office.  Forty-one  complete  mineral- 
crater  analyses  were  also  made.  The  majority  of  these  analyses  were 
For  the  purpose  of  continuing  a  study  of  American  mineral  waters 
From  source,  which  has  occupied  the  attention  of  this  section  during 
he  last  year  or  two.  Of  sanitary  examinations  44  have  been  made, 
he  majority  of  which  will  be  published. 

INSECTICIDES    AND   FUNGICIDES. 

The  insecticide  and  fungicide  section  has  examined  39  samples 
>f  insecticides.  Twenty-seven  of  these  were  made  at  the  request 
>f  the  Bureau  of  Entomology  or  the  Bureau  of  Plant  Industry. 
Twelve  samples  were  examined  for  special  investigations  and  the 
'esults  will  be  published  later.  This  section  has  completed,  during 
he  past  year,  two  very  important  insecticide  investigations  which 
ire  now  ready  for  publication,  viz,  chemical  studies  of  the  lime- 
lulphur-salt  wash  and  closely  allied  mixtures,  and  methods  of  analysis 
)f  lead  arsenate.  A  paper  on  the  Hydrogen-Peroxid  Method  of 
determining  Formaldehyde,  and  the  Report  of  the  Referee  on  In- 
secticides and  Fungicides  for  the  Association  of  Official  Agricultural 
IJhemists,  were  also  submitted  by  this  section. 

MISCELLANEOUS. 

The  miscellaneous  section  has  charge  of  the  work  of  a  miscella- 
leous  character  that  comes  into  the  Bureau  of  Chemistry,  and  has 
luring  the  last  year  examined  200  samples.  These  samples  are 
•eceived  from  nearly  all  the  Departments  of  the  National  Govem- 
nent,  and  many  of  the  Bureaus  and  Divisions  of  the  U.  S.  Depart- 
nent  of  Agriciilture. 
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CATTLE  FOODS. 


The  cattle-food  section  has  examined  154  samples.  Foiiy  of  these 
examinations  were  made  in  the  interest  of  a  study  now  making  by 
this  laboratory  in  collaboration  with  the  Office  of  Farm  Management, 
Bureau  of  Plant  Industry,  on  forage  crops  of  the  arid  and  semiarid 
West ;  20  were  of  a  miscellaneous  character,  and  94  were  more  or  less 
complete  analyses  of  malts  and  barleys,  the  results  of  which  will  be 
published. 

A  considerable  portion  of  the  time  of  one  member  of  the  cattle- 
food  section,  who  was  appointed  by  the  Association  of  Official  Agri- 
cultural Chemists  as  referee  on  cattle  foods,  has  been  jgiven  up  to 
investigations  of  methods  of  analysis  of  this  group  or  sutetances. 
This  section  has  almost  completed  the  analytical  work  of  a  study 
that  has  been  in  progress  for  the  last  two  or  three  years  on  the 
composition  of  cattle  loods  sold  on  the  American  marKet,  and  will 
shortly  present  the  results  of  the  investigation  for  publication. 


TBADE   WASTES. 


The  section  for  the  study  of  the  effects  of  trade  wastes  on  agricul- 
ture has  made  two  very  important  investigations  during  the  last  year. 
One  of  these  required  the  examination  of  186  samples  and  was 
made  at  the  request  of  the  Bureau  of  Forestry.  The  results  of  the 
work  will  be  published  by  that  Bureau  under  the  title  of  "Injury 
to  Vegetation  by  Smelter  Fumes  Near  Ducktown,  Tenn."  The 
results  of  the  other  investigation  have  been  published  in  the  Journal 
of  the  American  Chemical  Society  under  the  title  of  "  Copper  Salts 
in  Irrigating  Waters." 

DRUG  LABORATORY. 

During  the  past  fiscal  year  553  samples  of  material  were  examined 
in  this  laboratory.  Of  this  number  293  were  chemical  reagents,  121 
proprietary  medicinal  remedies,  50  samples  of  whisky  oils  and  es- 
sences, 37  samples  of  hops,  27  plant  products  for  the  Bureau  of  Plant 
Industry,  9  articles  for  the  Bureau  of  Entomology,  and  16  samples 
of  a  miscellaneous  character. 

CHEMICAL  BEAGENTS. 

The  chemicals  examined  were  those  regularly  employed  in  chem- 
ical analyses  in  the  Bureau  of  Chemistry,  delivered  on  contract  and 
special  purchases.  The  objects  of  the  examinations  during  the  past 
year  were  the  same  as  recorded  in  last  year's  report — i.  e.,  to  insure 
the  receipt  of  reliable  chemicals  for  analytical  work,  to  secure  data 
upon  which  standards  may  be  based^  and  to  place  competitors  on  a 
uniform  basis.  The  kinds  of  chemicals  used  and  purchased  were 
the  best  of  their  respective  types.  It  is  necessary  again  to  state  that 
a  goodly  proportion  of  the  chemicals  delivered  were  of  inferior  qual- 
ity, but  it  is  also  true  that  the  proportion  of  rejections  during  the 
past  year  was  smaller  than  in  tne  previous  years.  Dealers  are  be- 
ginning to  understand  that  it  is  necessary  to  label  their  goods  in  con- 
formity with  the  contents  of  the  packages,  but  this  is  not  as  yet  gen- 
erally recognized.    Many  chemicals  are  still  labeled  to  indicate  t 
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k  I  tide  of  goods  when^  as  a  matter  of  fact,  the  chemicals  are  of 
lor  quality.    The  designation  "  Chemically  pure  "  is  markedly 

sieading  at  present,  but  the  tendency  is  to  deliver  goods  whict 
:    iform  more  nearly  to  what  this  term  should  represent. 

rhe  committee  on  the  testing;  of  chemical  reagents  of  the  Associa- 
ion  of  Official  Agricultural  Chemists,  of  which  the  chief  of  the 
Drug  Laboratory  is  the  chairman,  in  its  second  report  again  set 
Forth  the  necessity  of  carefully  testing  chemical  reagents  before 
hey  are  employed  for  any  accurate  analytical  operations.  The  com- 
mittee is  continuing  its  work,  and  the  Drug  Laboratory  now  has  in 
its  possession  the  analytical  data  for  approximately  1,000  chemicals, 
rhese  results  and  the  standards  required  for  the  various  chemicals 
srill  be  published. 

PBOPBIETABT   MEDICINAL  REMEDIES. 

Of  the  121  proprietary  medicinal  remedies  analyzed,  49  were 
examined  for  the  purpose  of  gaining  information  of  a  general  char- 
acter, 22  were  examined  at  the  request  of  Members  of  Congress  for 
information  in  connection  with  the  food  and  drugs  act,  and  29 
were  examined  in  cooperation  with  the  American  IVIedical  Associa- 
:ion.  The  Post-Office  Department  also  asked  during  the  course  of 
he  year  that  investigations  be  made  of  21  remedies  of  a  question- 
ible  nature,  which,  through  their  advertising  literature,  were  heralded 
is  being  capable  of  curmg  all  forms  of  disease.  The  composition 
)f  these  various  remedies  and  the  means  employed  for  the  purpose 
)f  effecting  their  distribution  were  unique  in  a  great  many  cases. 
5ome  of  them  contained  strychnine  as  one  of  the  active  ingredients, 
rhe  virtue  of  one  of  the  "  consumption  cures  "  was  claimed  to  reside 
n  cannabis  indica,  but  an  examination  showed  that  the  most  active 
)art  of  the  medicine  was  morphine.  Another  "  consumption  cure  " 
consisted  of  an  ordinary  tincture  of  ferric  sulphate,  with  a  very  small 
imount  of  manganese  sulphate.  It  was  claimed  to  be  a  "positive  and 
•ecognized  cure  "  for  this  disease.  Some  of  the  results  obtained 
it  the  instance  of  the  American  Medical  Association  have  been  pub- 
ished  in  the  official  organ  of  the  association. 

WHISKY   OILS   AND   ESSENCES. 

Fifty  samples  were  analyzed  for  the  purpose  of  determining  ap- 
proximately the  composition  and  nature  of  the  agents  employed 
n  preparing  artificial  liquors  of  various  ages  from  raw  spirits.  The 
.vork  presented  many  difficulties,  and  some  of  the  problems  are  yet 
insolved. 

HOPS. 

Thirty-seven  samples  of  hops  for  export  trade  were  examined  for 
he  presence  of  arsenic  in  order  to  ascertain  whether  the  amount  of 
irsenic  was  sufficiently  low  to  permit  entry  of  same  into  England 
inder  the  rules  and  regulations  of  that  country.  Twelve  samples 
i^ere  virtually  free  from  this  impurity,  9  contained  an  excessive 
imount — that  is,  more  than  0.01  of  a  grain  of  arsenic  to  a  pound  of 
lops — while  the  remaining  samples  contained  from  a  trace  to  less 
han  the  limit  specified  by  the  English  regulation. 
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PLANT  DBUGS. 

The  plant  drugs  examined  during  the  past  year  consisted  almost 
entirely  of  those  submitted  by  the  Bureau  of  Plant  Industry.  These 
samples  were  examined  as  to  the  amount  of  active  constituent  present. 
The  second  report  of  the  chief  of  the  Drug  Laboratory,  as  the  referee 
on  medicinal  plants  and  drugs  of  the  Association  of  Official  Agri- 
cultural Chemists,  was  presented  at  the  twenty-second  annual  conven- 
tion. The  report  clearly  indicated  the  necessity  of  more  careful  coop- 
erative work  along  this  line  before  it  can  be  definitely  stated  that  we 
are  in  possession  of  a  method  that  will  be  satisfactory  in  the  hands  of 
the  average  analyst  for  the  determination  of  morphine  in  opium. 
The  work  at  present  consists  in  the  testing  of  the  various  analyticil 
methods  of  recognized  merit  for  estimating  the  various  active  con- 
stituents of  opium,  cinchona  bark,  ipecac,  and  nux  vomica. 

APIARY   FBODUCTS. 

The  Bureau  of  Entomology  requested  an  examination  to  be  made 
of  several  samples  of  honey — first,  for  the  purpose  of  ascertaining 
whether  the  honeys  contained  any  poisonous  agents  which  could  have 
been  derived  from  the  sources  from  which  the  honey  was  collected, 
and,  second,  an  examination  of  samples  of  honey  for  the  purpose  of 
ascertaining  whether  any  poisonous  or  deleterious  substance  has 
l)een  mingled  with  the  bee  food.  It  was  also  considered  advisable  to 
examine  the  l)ees  to  ascertain  whether  or  not  the  poisonous  asent 
might  possibly  be  disseminated  in  the  tissue  of  the  bees  themselves. 
It  was  found  that  the  honey,  was  contaminated  with  an  alkaloidal 
substance,  hut  no  trace  of  the  poison  could  be  found  in  the  bees.  An 
analysis  of  the  plant  from  which  it  was  supposed  the  bees  col- 
lected the  honey  was  also  made,  and  it  was  found  that  the  suspected 
plant  contained  a  considerable  quantity  of  a  poisonous  body  similar 
to  the  one  found  in  the  honey.  One  sample  of  honey  which  was  sup- 
posed to  have  been  produced  as  the  result  of  an  unwholesome  food 
was  found  to  be  filled  with  yeast  plants.  Another  sample  was  found 
to  l)e  pure  as  far  as  could  be  ascertained  by  the  ordinary  chenndcal 
methods. 

MISCELLANEOUS. 

The  alcohol  content  was  determined  in  two  samples  of  medicinal 
remedies  for  the  Treasury  Department.  A  sample  of  candy  was 
analyzed  for  the  Department  of  Commerce  and  Labor.  Two  samples 
of  sulphur  were  tested  for  the  presence  of  arsenic  for  the  Bureau  of 
Plant  Industry,  the  object  being  the  location  of  the  source  of  the 
arsenic  found  in  the  hops  referred  to  above.  Sulphur  is  used  for  the 
nurpose  of  bleaching  hops,  and  it  is  supposed  that  by  this  means  the 
•rsenic  contained  in  the  hops  would  contaminate  this  commodity. 
'^he  remaining  miscellaneous  samples  consisted  of  headache  powders, 
^^inrn.  Veswax,  etc. 

C0D-LI^'ER  OIL. 

Tiiv  ii instigation  begun  two  years  ago  on  cod-liver  oils  was  con- 
inued  during  the  r)ast  year.  Authentic  samples  of  cod-liver  oil  had 
Mu^p  opiipr»foH  ^'  )i4      irlons  fisliiug  ports  throughout  the  world.    The 
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prime  object  of  the  investigation  is  a  comparative  study  of  the  Ameri- 
can and  Norwegian  oils,  both  chemically,  medicinally,  and  commer- 
cially, with  a  view  to  ascertaining  whemer  or  not  any  good  reasons 
ist  for  the  present  discrimination  against  American  oils  by  the 
dical  profession,  and,  if  so,  what  they  are  and  how  they  can  be 
I        ived.    The  work  is  done  in  cooperation  with  the  Division  of 
M    3  of  the  Bureau  of  Chemistry  and  the  United  States  Bureau 
oi  t      eries.    Most  of  the  chemical  work  bearing  on  the  composition 
of  t    t  oils  has  been  completed.    The  experiments  relative  to  the  keep- 
ii     qualities  of  the  oils  are  in  progress.    Analyses  to  ascertain  whether 
or  not  the  ordinary  cod-liver  oil  on  the  market  contains  any  medicinal 
ajgents  which  could  exert  a  beneficial  influence  in  disease,  excepting 
that  of  the  nutritive  value  of  the  oil  itself,  are  now  in  progress,    fi 
has  been  found  that  the  ordinary  chemical  methods  generally  em- 

Eloyed  for  the  purpose  of  differentiating  cod-liver  oils  from  other 
Yer  oils  derived  from  marine  sources  are  virtually  worthless. 
Almost  all  the  oils  possess  similar  reactions ;  in  fact  they  approximate 
one  another  so  closely  that  it  is  impossible  for  even  an  expert  to 
differentiate  between  them. 

DBUO  LEGISLATION. 

This  subject  was  referred  to  in  last  year's  report,  and  the  reasoru? 
for  collecting  the  laws  into  bulletin  form  were  given.  The  bulletin 
contains  all  Federal  and  State  laws  (including  the  National  food 
and  drugs  act)  bearing  on  drug  adulteration  and  the  proper  labeling 
of  the  same. 

CONTRACTS   LABORATORY. 

During  the  past  year  there  were  examined  in  this  laboratory  470 
samples,  in  adaition  to  the  testing  of  about  500  samples  of  whisky  for 
coloring  matter.  A  very  large  part  of  the  work  of  the  laboratory 
has  been  done  for  other  Departments,  as  the  following  summary  will 
show: 

Number  of 
sampleB. 

War    Department 69 

Navy  Department 19 

Interior    Department 66 

Treasnry   Department 36 

Post-Office   Department 73 

Department  of  Commerce  and  Labor 1 

Department  of  Agriculture,  Board  of  Awards 50 

Government  Printing  Office 73 

The  character  of  samples  analyzed  was  also  quite  varied,  compris- 
ing lubricating  oils,  pigments,  glues,  glycerin,  inking  pads,  inks, 
soap,  face  powders,  coal,  glassware,  disiniectants,  coffee,  and  numer- 
ous other  miscellaneous  substances.  The  routine  work,  as  shown  by 
these  samples,  is  so  varied  and  extensive  as  to  consume  the  greater 
part  of  the  time. 

Several  investigations  of  methods  have  been  conducted  and  results 
published  in  scientific  papers  and  bulletins,  including  work  on  writ- 
ing inks,  typewriter  ribbons,  reducing  sugars,  and  artificial  colors  in 
whiskies. 


/ 
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PLANT   ANALYSIS   LABORATORY, 

The  cassava  investigations  in  collaboration  with  the  Bureau  of 
Plant  Industry  have  been  continued.  Work  was  conducted  at  Biloxi, 
Miss.,  in  which  a  series  of  about  100  plants  was  studied  with  referene? 
to  the  relation  of  seedlings  to  the  parent  plant  in  the  development  of 
seedling  varieties.  After  this  the  work  at  Miami,  Fla.,  was  continued, 
in  which  variety  studies  were  made,  about  250  plants  being  examinei 

Experiments  were  conducted  with  reference  to  putting  the  crop  in 
a  marketable  condition  before  leaving  the  farm,  in  order  that  the 
producer  may  not  be  dependent  upon  the  starch  mill  as  the  onlj  mar- 
ket. To  this  end  some  practical  experiments  were  made  in  drymg  the 
product,  which  demonstrated  the  feasibility  and  economy  of  the 
process. 

Upon  the  dried  product  considerable  time  has  beeij  spent  in  a  study 
of  its  feeding  value  and  the  possibility  of  making  a  second  gracfe 
starch  by  dry  milling,  with  particular  reference  to  its  use  as  a  mate- 
rial for  the  sizing  or  cotton  goods  and  yams.  Also,  experiments  on 
cassava  are  conducting  with  reference  to  the  manufacture  of  alcohol 
as  a  product  to  be  denatured  and  used  in  the  arts. 

During  the  year  complete  analyses  were  made  of  36  tobacco  sam- 
ples, and  a  series  of  experiments  on  the  burning  qualities  of  tob&coo 
was  conducted.  These  tests  were  on  the  raw  product,  in  which  the 
mechanical  conditions  were  reduced  to  uniformity.  For  this  pur- 
pose the  samples  were  reduced  to  a  powder  and  raised  to  a  constant 
moisture  content,  then  made  into  briquettes  by  means  of  an  hydraulic 
press,  after  which  they  were  burned  under  uniform  conditions. 

Fifty  samples  of  crops,  collected  several  years  ago  in  a  study  of 
the  relation  of  pot  culture  to  plot  culture,  and  16  samples  of  oats 
grown  in  a  series  of  experiments  in  the  study  of  basic  slag,  were 
analyzed. 

The  study  and  tabulation  of  many  data  in  hand  completed  the 
year's  work. 

CEBEAL   SECTION. 

The  cereal  section  was  organized  in  1904  with  the  purpose  of  col- 
laborating with  the  Bureau  of  Plant  Industry,  principally  along  the 
following  lines:  (1)  To  improve  the  quality  of  wheat  grown  in  this 
country;  (2)  to  study  the  effect  of  varying  climatic  conditions  on 
newly  introduced  varieties  of  grain;  and  (3)  to  study  the  changes 
in  chemical  composition  which  our  own  wheats  undergo  when  grow- 
ing in  different  localities. 

More  specifically  the  work  of  the  section  is  as  follows: 

(1)  The  study  of  the  deterioration  of  wheat,  or  the  production 
of  white  spots,  thus  making  the  grain  less  glutenous.  This  study 
is  being  carried  on  both  in  greenhouse  pot  experiments  and  in  tiie 
field  in  connection  with  the  Colorado  Experiment  Station. 

(2)  The  influence  of  fertilizers,  especially  phosphate  salts,  on  the 
gluten  content  of  wheat.  This  experiment  is  being  conducted  in 
collaboration  with  the  Tennessee  Experiment  Station. 

(3)  The  influence  of  a  preceding  legume  crop  on  the  gluten  con- 
tent of  wheat^  conducted  m  collaboration  with  the  Calitomia  Ex- 
periment Station  at  Modesto, 
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(4)   Several    experiments    (so-called   "  triangular   experiments ") 

e  been  begun,  the  object  of  which  is  to  grow  a  sample  of  grain 

rom  the  same  source  at  three  different  points  (South  Dakota,  Colo- 

lo,  and  Tennessee,  for  example)  in  successive  years,  and  also  to 
TOW  a  portion  of  the  crop  from  each  point  at  each  of  the  other  two 
A     its.     These  experiments  will  give  a  check  on  the  influence  of  cli- 
e  and  of  seed. 

^^5)  The  work  reported  last  year  on  the  protein,  phosphorus,  sul- 
phur, and  lecithin  content  of  barley  and  malt  was  continued,  to  deter- 
ttine  whether  these  constituents  exert  any  influence  on  the  quality 
if  the  beer  produced  therefrom. 

(6)  Experiments  are  also  under  way  in  collaboration  with  the 
Tennessee,  Kansas,  and  Nebraska  experiment  stations,  on  the  influ- 
ince  of  the  date  oi  planting  and  the  rate  of  seeding  on  the  composi- 
ion  of  cereals. 

In  carrying  out  these  experiments  it  is  necessary  to  make  deter- 
ninations  of  water,  ash,  phosphoric  acid,  fat,  fiber,  pentosans,  sugars, 
jluten,  total  protein,  weight  per  1,000  kernels  and  weight  per 
mshel,  etc.,  and  2,626  such  determinations  have  been  made  durmg 
he  past  year.  In  addition  to  these,  490  samples  of  food  and  excreta 
vere  examined  in  connection  with  a  metabolism  experiment  con- 
lucted  in  feeding  phosphorus  to  rabbits  and  do^.  The  results 
)f  this  experiment  will  appear  in  the  Journal  of  Biological  Chem- 
strv. 

The  work  on  the  Swedish  Select  oat,  in  cooperation  with  the  office 
)f  Grain  Investigations  of  the  Bureau  of  Plant  Industry,  has  been 
lontinued.  The  mvestigation  embraces  a  study  of  the  feeding  value 
)f  a  large  number  of  samples,  mainly  of  introduced  varieties,  of 
^ains  especially  characterized  by  drought  and  rust-resistant  proper- 
ies.  In  addition  to  the  oats  the  study  includes  barley,  rye,  enmier, 
jinkorn,  proso,  and  sorghum.  The  individual  samples  number  be- 
ween  500  and  600,  and  the  usual  analyses  for  feeding  stuffs  are  made. 

Special  research  work  has  also  been  conducted,  including  a  study 
>f  the  protein  constituents  of  wheat  and  flour  and  other  constituente 
onsidered  in  their  relation  to  the  keeping  properties  and  aging  of 
lours  and  the  quality  and  value  of  bread. 

LEATHER  AND  PAPER  LABORATORY. 
TANNING    MATERIALS. 

The  analytical  work  on  Sicilian  sumacs  was  completed  about  the 
nd  of  the  last  calendar  year,  and  as  all  the  calculations  have  now 
►een  made  the  results  are  being  prepared  for  publication  as  rapidly 
possible.  The  results  show  conclusively  that  somewhat  less  than 
>ne-half  of  the  samples  were  more  or  less  adulterated,  chieflv  with 
entiscus,  while  some  were  adulterated  with  sumac  stems  ancf  other 
oreign  materials.  The  investigation  shows  that  adulterations  may 
>e  detected  both  from  the  chemical  analysis  and  from  microscopic 
xamination.  The  percentage  of  tannin  and  the  color  of  the  liquor 
aade  from  the  sumac  are  essential  features  of  sumac  examination 
Tom  the  tanner's  point  of  view. 

H.  Doc.  6,  50-2 21 
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LEATHER. 

There  has  been  much  complaint  abroad  that  our  leathers  are  heayily 
adulterated  and  weighted  with  worthless  materials.  Publication  of 
these  facts  has  considerably  injured  our  export  trade  in  cerUin 
leathers,  and  samples  of  these  leathers  are  being  collected  to  deter- 
mine the  truth  of  the  statement  as  well  as  to  determine  whether  our 
leathers  are  inferior  to  foreign  leathers  in  this  respect. 

PAPERS. 

Investigations  on  book  and  envelope  papers,  wath  particular  ref- 
erence to  the  needs  of  the  })ublic  service,  have  been  conducted  dur- 
ing the  past  year,  and  it  is  hoped  to  complete  this  work  during  the 
current  calendar  year.  A  large  number  of  envelopes,  ix)stal  cards, 
stamped  envelopes,  and  stamp  papers  have  been  examined  and  ana- 
lyzed during  the  year  for  the  Post-Office  Department,  and  assist- 
ance has  been  given  in  revising  the  specifications  for  these  classes 
of  paper,  so  that  they  are  more  definite  than  before  and  will  better 
secure  the  interests  of  the  Government — in  fact,  a  marked  saving 
has  already  resulted  from  the  work  along  this  line. 

WOOD  TURPENTINE. 

A  large  number  of  the  wood  turpentine  plants  of  the  South  were 
inspected  and  data  collected  with  regard  to  the  yields  of  the  various 
processes,  cost  of  materials  and  of  operation,  availability  of  raw  ma- 
terial, etc.  At  the  same  time  large  samples  of  turpentine',  prepared  by 
the  typical  processes,  were  collected,  and  with  the  cooperation  of  two 
varnish  makers  varnish(»s  were  prei)ared  from  these  in  order  to  deter- 
mine the  value  of  wood  turpentine  for  the  manufju'ture  of  high-grade 
varnishes.  As  soon  as  sufKciently  aged  these  varnishes  will  be  tested 
practically  and  in  the  laboratory  and  a  report  of  the  results  pre- 
pared. Samples  of  wood  turix*ntine  produced  by  various  processes 
have  also  been  (collected  for  analysis'.  A  small  retort  has  been  in- 
stalled and  ditTerent  methods  of  reccvoring  turj^entine  from  wood  are 
studied. 

DESTRUCTIVE    DISTILLATION    OF   WOOD. 

The  wood-disl illation  centers  of  Xo\:  York  and  Pennsylvania  were 
visitc<l  and  information  collected  with  regard  to  the  status  and  needs 
of  this  cbemical  industry  and  cooperative  exi>eriments  arranged  to 
show  the  yield  of  valuable  products  and  the  quantity  of  each  pro- 
duced at  different  periods  of  the  distillation.  These  experiments  are 
planned  to  form  the  foundation  for  research  work  looking  to  the 
material  increase  of  valuable  products  now  obtained. 

MISCELLANEOUS    WORK. 

T'his  character  of  work  has  occupied  a  great  deal  of  time  during  the 

)ast  year.    A  number  of  fertilizers,  soils,  and  other  materials  were 

o^^oT-red  to  this  laboratory  from  various  sources.    In  addition  to  this 

juii.^iderable  amount  of  i)reliminary  work  was  done  in  cooperation 

if>  -^fVioT-  inl-orp^^''''*^  ^f  ^hp  bureau  in  making  the  beers  to  be  used 
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I  experimental  work  and  in  organizing  the  cold-storage  invest 
on  under  the  direct  supervision  of  the  Chief  of  Bureau.  The  v 
f  the  Association  of  Official  Agricultural  Chemists  and  of  the  Ai 
»n  Leather  Trade  Chemists  on  tanning  materials  and  fertilizers 
Ben  participated  in  by  this  laboratory,  and  much  time  devotee 
le  study  of  methods. 

The  number  and  character  of  samples  received  in  the  labora 
uring  the  year  are  shown  in  the  following  table : 

apers    

Einning  materials  and  leathers 

arpentine  and  woods 

'^ers    , 

ellaneous    

Total  number  of  samples  indexed 

MICROCHEMICAL   LABORATORY. 

As  in  previous  years  the  work  of  this  laboratory  has  been  < 
ucted  chiefly  in  cooperation  with  the  other  laboratories,  a  tota 
,067  examinations  having  been  made. 

In  connection  with  the  imported-food  work  there  have  ) 
samined  in  collaboration  with  the  Division  of  Foods  sampler 
>coas,  mustards,  and  other  spices,  as  well  as  a  few  confections, 
le  investigations  upon  fruit,  microscopical  examinations  were  n 
f  persimmons  and  the  alligator  pear,  making  a  total  of  173  ex£ 
ions. 

The  microscopical  work  upon  cattle  foods  begun  during  the 
ious  year  has  been  completed,  404  examinations  having  been  n 
3r  the  Miscellaneous  Laboratory,  and  the  results  will  oe  prepi 
3r  publication  during  the  coming  year. 

In  collaboration  with  the  Contracts  Laboratory  there  have  1 
Kamined   carbon    papers   and   typewriter   ribbons.     In   connec 
ith  the  work  of  that  laboratory  for  other  branches  of  the  Gov 
lent  service,  microscopic  examinations  have  been  made  of  a 
ileum  powders  and  dextrins,  giving  a  total  of  79  examinations. 

A  large  number  of  imported  sumac  samples  have  been  exami 
)r  the  Leather  and  Paper  Laboratory  to  determine  the  extent 
iture  of  adulteration.     There  was  also  examined  a  number  of  pi 

nples  for  the  Post-Office  Department  and  the  Government  Pr 
g  Office.  In  fact,  the  larger  part  of  the  work  upon  papers  dui 
le  past  year  has  been  on  samples  submitted  by  tne  Post-Office 
irtment,  and  that  the  work  is  recognized  to  be  of  importanc 
lown  by  the  fact  that  the  number  of  samples  submitted  during 
»riod  has  greatly  increased  over  that  oi  previous  years.  In  < 
action  with  the  work  upon  papers  there  have  been  carried  on  s 
vestigations  upon  a  method  for  the  estimation  of  the  percentage 
lip  entering  into  papers.  This  involved  the  making  up  of  a  h 
imber  of  composite  pulps  which  were  made  the  basis  of  the  w< 
Itogether  248  examinations  were  made  for  this  laboratory. 

In  connection  with  the  work  of  the  Drug  Laboratory  on  frau 
nt  medicinal  preparations  for  the  Post-Omce  Department,  44  s 
les  were  examined  to  determine,  by  their  structural  nature, 
nds  of  material  used,  especially  starches  and  powdered  plant 
andiUar  tissues. 
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In  connection  with  the  investigations  of  the  cereal  section  the 
biological  analysis  of  130  barleys  has  been  made. 

The  miscellaneous  work  of  the  laboratory  includes  the  examina- 
tion of  certain  rices,  starches,  fibers,  buckwheat  flours,  and  similar 
substances.  An  investigation  concerning  the  identification  of  cocoa 
starch  in  the  presence  of  common  adulterants  was  carried  out  during 
the  first  part  of  the  year.  The  results  are  published  in  the  report  o1 
the  Association  of  Official  Agricultural  Chemists  for  the  meeting  of 
1905. 

During  the  year  the  chief  of  the  laboratory  collaborated  in  the 
preparation  oi  the  manuscript  for  Bulletin  100,  entitled,  '"  Some 
Forms  of  Food  Adulteration  and  Simple  Methods  for  their  Detec- 
tion," which  was  published  in  the  latter  part  of  the  year.  The  prep- 
aration of  sets  of  samples  illustrating  pure  and  adulterated  fooa  ma- 
terials, which  was  begun  last  year,  was  completed,  and  the  sets  were 
distributed  or  loaned  to  persons  and  teachers  interested  in  foods  and 
their  composition. 

There  have  been  prepared  during  the  year  100  photographic  nega- 
tives, the  most  of  which  were  photomicrographs,  and  included  addi- 
tions to  the  collection  of  photographs  of  starch,  persimmon  tannin 
cells,  plant  crystals,  and  diatoms  from  agar-agar,  besides  certain 
spice  photographs. 

In  October,  1905,  a  bacteriological  chemist  was  appointed  and 
assigned  to  the  Microchemical  Laboratory.  The  following  is  a 
synopsis  of  the  work  accomplished  since  that  time,  the  collection  of 
the  apparatus  and  other  equipment  for  bacteriological  work  having 
consumed  much  time:  The  laboratory  work  included  the  bacterio- 
logical examination  of  17  samples  oi  water;  31  cans  of  condensed 
milk  and  infant  foods;  10  petri  plates  containing  colonies  from 
milk  to  be  identified;  testing  germicidal  value  of  17  disin- 
fectants; one-half  dozen  fresh  eggs;  2  cold-storage  quail;  1  fresh 
chicken;  1  specimen  watercress;  2  samples  imported  e^g  yolk;  1 
prickly  pear;  2  specimens  cold-storage  beef;  2  samples  ice;  2  sam- 
ples milk;  1  sample  sugar  cane;  1  analysis  of  air;  2  samples  beer; 
1  liquid  peptonized  food,  and  1  cream  pun.  Some  idea  of  the  amount 
of  work  required  in  making  these  examinations  can  be  obtain^  from 
the  fact  that  more  than  200  species  of  organisms  were  isolated  and 
identified. 

CLEBICAL  WORK. 

The  amount  of  clerical  work  performed  in  the  Bureau  during  the 
fiscal  year  ended  June  30,  1906,  is  summarized  as  follows: 

Approximate  number  of  typewritten  letters 16,600 

Approximate  number  of  typewritten  pages  other  than  letters 4,000 

Requisitions 1,226 

Accounts    audited 1,000 

The  above  tabulation  does  not  include  a  large  number  of*  circular 
letters,  a  vast  amount  of  work  on  the  various  card  catalogues  of  the 
Bureau,  or  the  work  of  receiving  and  disbursing  supplies. 
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FXTBUCATIONS. 

The  publications  and  miscellaneous  printing  of  the  Bureau  for  the 
iscal  year  were  as  follows: 

NEW   PUBLICATIONS. 

Bulletins:  No.  91,  Mineral  Waters  of  the  United  States,  100 
)ages ;  No.  97,  Studies  on  Peaches,  32  pages ;  No.  98,  Drug  Legisla- 
ion  in  the  United  States,  217  pages  (in  press) ;  No.  99,  Proceedings 
)f  the  Twenty-second  Annual  Convention  of  the  Association  of 
Official  Agricultural  Chemists,  held  at  Washington,  D.  C,  Novem- 
ber 16,  17,  and  18,  1905,  211  pages;  No.  100,  Some  Forms  of  Food 
^adulteration  and  Simple  Methods  for  their  Detection,  59  pages; 
So.  69,  Parts  I-IX,  Foods  and  Food  Control,  revised  to  July  1, 
L905,  785  pages.    Total,  1,408  pages. 

Circulars:  No.  10,  revised.  Methods  of  Analysis  of  Insecticides 
md  Fungicides,  11  pages;  No.  14,  revised.  Organization  of  the 
Bureau  of  Chemistry,  16  pages ;  No.  16,  revised,  Officials  Charged 
B^ith  the  Enforcement  of  Food  Laws  in  the  United  States  and 
Oanada  (April  1,  1906),  29  pages;  No.  19,  revised,  Methods  for  the 
Detection  of  Renovated  Butter,  3  pages;  No.  24,  Analysis  of  the 
Mexican  Plant  Tecoma  mollis  H.  B.  K.,  6  pages;  No.  25,  Coloring 
Matters  for  Foodstuffs  and  Methods  for  their  Detection,  40  jpag^; 
ffo.  26,  Extracts  from  the  Proceedings  of  the  Association  of  Omcial 
ALgricultural  Chemists,  1905,  16  pages;  No.  27,  Cooperative  Work 
)n  Fats  and  Oils,  A.  O.  A.  C,  1906,  6  pages;  No.  28,  Provisional 
Methods  for  the  Determination  of  Food  Preservatives  as  authorized 
)V  the  Association  of  Official  Agricultural  Chemists,  1905,  13  pages; 
So,  29,  Changes  in  Provisional  Methods  for  the  Analysis  of  Foods 
md  additions  thereto,  from  1902  to  1905,  20  pages;  No.  30,  Changes 
n  Official  Methods  of  Analysis  and  Additions  thereto,  1899  to  1905, 
J8  pages;  No.  17  of  the  Secretary's  Office,  Standards  of  Purity  for 
Pood  Products,  7  pages.    Total,  195  pages. 

Food  Inspection  Decisions:  Nos.  26-39,  15  pages. 

Articles  m  1905  Yearbook:  Table  Sirups,  10  pages;  Formalde- 
lyde,  Its  Composition  and  Uses,  6  pages.    Total,  16  pages. 

Unnumbered  circulars:  Standard  for  Honey,  1  page;  Outline  of 
v.  O.  A.  C.  Work  on  Drugs,  1905,  3  pages;  Tables  for  Calculating 
{eduction  of  Cuprous  Oxid  to  Copper,  etc.,  2  pa^;  Tables  for  Cal- 
:ulating  Percentage  of  Alcohol,  2  pages;  Prelimmary  Report  on  the 
Jnification  of  Terms  for  Reportmg  Analytical  Results,  16  pages: 
Cooperative  Work  on  the  Unification  of  Terms  for  the  Reporting  oi 
Vnalytical  Results,  A.  O.  A.  C,  1906,  2  pages;  Suggestions  to  Im- 
lorters,  March  10,  1906,  1  page;  Standards  of  Purity  for  Food  Prod- 
icts%  Tentative  Draft,  May  29,  1906,  4  pages;  Outline  of  Cooperative 
iVork  on  Drugs,  A.  O.  A.  C,  1906,  4  pages.     Total,  35  pages. 

Total  number  of  pages  of  original  matter  prepared  for  publication, 
.,669. 

PUBLICATIONS   REPRINTED. 

Bulletins:  No.  13,  Part  10,  Preserved  Meats;  No.  46,  revised, 
Methods  of  Analysis,  etc.;  No.  62,  Proceedings  of  the  Seventeenth 
\nnual  Convention,  A.  O.  A.  C,  1900;  No.  64,  The  Influence  of  En- 
dronment  upon  the  Composition  of  the  Sugar  Beet,  1900;  No.  65, 
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Provisional  Methods  for  the  Analysis  of  Food  (2)  ;  No.  66,  Fniite 
and  Fruit  Products,  Chemical  and  Microscopical  Examination;  Ifa 
69,  Parts  I  to  VIII,  Foods  and  Food  Control;  No.  71,  A  Study  of 
Cider  Making  in  France,  Germany,  and  England,  etc. ;  No.  73,  Pro- 
ceedings of  the  Nineteenth  Annual  Convention,  A.  O.  A.  C,  1902; 
No.  74,  The  Influence  of  Soil  and  Climate  upon  the  Compositicm  of 
the  Sugar  Beet,  1901 ;  No.  78,  The  Influence  of  Environment  upon 
the  Composition  of  the  Sugar  Beet,  Including  a  Studjr  of  Irrigated 
Sections,  1902;  No.  80,  Adiilterated  Drugs  and  Chemicals;  No.  81, 
Proceedings  of  the  Twentieth  Annual  Convention,  A.  O.  A.  C,  1903; 
No.  82,  Paris  Green  Spraying  Experiments ;  No.  84,  Part  I,  Influence 
of  Food  Preservatives  and  Artificial  Colors  on  Digestion  and  Health: 
I,  Boric  Acid  and  Borax ;  No.  88,  The  Chemical  Compositicm  of 
Apples  and  Cider;  No.  90,  Proceedings  of  the  Twenty-first  Annual 
Convention,  A.  O.  A.  C,  1904;  No.  92,  The  Effect  of  Water  on  IRofk 
Powders ;  No.  93,  Experiments  in  the  Culture  of  Su^r  Cane  and  | 
Its  Manufacture  into  Table  Sirup  (2) ;  No.  95,  The  Influence  of  En- ' 
vironment  upon  the  Composition  of  the  Sugar  Beet,  1903 ;  No.  96, 
The  Influence  of  Environment  upon  the  Composition  of  the  Suar 
Beet,  1904,  etc.    Total  number  of  pages  in*  bulletins  reprinted,  3,^16. 

Circulars:  No.  15,  Results  of  Borax  Experiment  (2);  No.  22, 
Cooperative  Work  on  the  Titer  Test,  etc. ;  No.  23,  Methods  for  the 
Examination  of  Maple  Products.    Total  number  of  pages,  78. 

Food  Inspection  Decisions :  Nos.  1-25;  No.  26  (2);  Nos.  27-32. 
Total  number  of  pages,  39. 

Miscellaneous:  Detection  of  Cottonseed  Oil  in  Lard  (Yearbook, 
1904) ;  Table  Sirups  (Yearbook,  1905) ;  Formaldehyde,  Its  Compo- 
sition and  Uses  (Yearbook,  1905);  Report  on  Soils,  from  Bulletin 
90;  Testimony  l)efore  the  Interstate  Commerce  Committee  of  the 
House  of  Representatives;  Report  on  Insecticides,  ete.,  from  Bulle- 
tin 99;  Report  of  the  Chemist,  1905.    Total,  478  pages. 

Total  number  of  pages  reprinted,  3,971. 

JOB    PRINTING. 

A  total  of  216  requisitions,  distributed  approximately  as  follows: 
Miscellaneous  (forms  for  time  clerk,  property  clerk,  and  librarian, 

notices,  etc.),  4C;  drawings  and  blueprints,  32;  inaex  cards,  17; 

labels,  19;  books  of  food-inspection  forms,  5;  circular  letters,  43; 

stationery  (envelopes  and  franks),  22;  letter  heads,  32. 

WOBK  OUTLINED  FOB  THE  FISCAL  YEAB  ENDING  JUNB  80,  1007. 

DIVISION   OF   FOODS. 

The  study  of  the  influence  of  preservatives  and  coloring  matters 
on  nutrition  and  health  will  be  continued.    If  this  work  is  conducted 
♦n  the  same  scale  as  in  the  past  it  will  require  the  entire  time  of 
"^ven  men  in  addition  to  tliose  engaged  on  the  determination  of  nitro- 
gen.   The  study  of  the  effect  of  cold  storage  upon  the  healthfulness 
"  *  foods  will  be  continued. 

V  study  of  the  ripening  of  fruit  will  be  continued,  special  atten- 

lon  being  ^ven  during  the  early  part  of  the  year  to  the  mano- 

<<cture  of  cider.    During  the  latter  part  of  the  year  it  is  hoped  to 

^rlr  pntJreb    in  «  '-^ral  varieties  of  tropical  and  subtropical  fruit& 
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study  of  the  manufacture  of  vinegar  will  be  continued,  special  at- 

ition  being  given  to  the  manufacture  of  malt  vinegar.  Some  atten- 
aon  will  also  be  given  to  the  standards  of  composition  for  vinegar,  a 

imber  of  samples  of  known  origin  being  examined  for  that  purpose. 

A  large  amount  of  analytical  work  for  the  purpose  of  determining 
the  standards  of  composition  of  other  foods  will  be  necessary.  A 
comparative  study  of  methods  for  the  investigation  of  foods  and  the 
elaboration  of  new  methods  will  be  continued. 

A  large  part  of  the  attention  of  the  division  will  be  given  to  the 
enforcement  of  the  imported-food  law.  The  laboratories  at  the  ports 
Df  New  York  and  Philadelphia  will  be  greatly  enlarged  during  the 
year,  and  the  number  of  employees  in  those  laboratories  will  be  cor- 
respondingly increased.  The  eflSciency  of  the  inspection  will  there- 
fore be  improved,  and  the  number  of  samples  examined  will  be 

•eater  than  it  has  been  Ln  the  past. 

A  most  important  part  of  the  work  of  the  Division  of  Foods  dur- 
ing the  fiscal  year  ending  June  30, 1907,  will  be  in  connection  with  the 
enforcement  of  the  food  and  drugs  act,  passed  June  30,  1906,  and  tak- 
ing effect  on  January  1,  1907.  The  laboratories  now  engaged  in  the 
inspection  of  imported  foods  will  also  give  attention  to  the  examina- 
tion of  foods  inspected  under  the  food  and  drugs  act.  In  addition 
to  this,  as  far  as  possible,  arrangements  will  be  made  with  the  dairy 
and  food  departments  of  the  respective  States  for  collaboration  in 
the  enforcement  of  the  act. 

SUGAR  LABORATORY. 

The  following  lines  of  work  are  contemplated  for  the  current  year: 

1.  A  continuation  of  the  cooperative  work  with  the  Association  of 
Official  Agricultural  Chemists  along  the  following  lines,  the  chief  of 
laboratory  acting  as  the  referee  on  sugar. 

(a)  A  study  of  commercial  methods  for  sugar  and  molasses  anal- 
ysis; also  an  investigation  of  bleaching  agents  for  molasses. 

(6)  A  study  of  methods  for  the  determination  of  caramel,  organic 
acids,  and  other  nonsugar  constituents  of  cane  and  beet  products. 

(c)  A  study  of  special  methods  used  for  the  investigation  of  car- 
bohydrates in  general. 

2.  An  investigation  of  malts  and  malt  products.  This  investiga- 
tion is  to  embrace  a  study  of  the  nature  and  composition  of  the  vari- 
ous malted  products  found  in  the  market,  including  such  preparations 
as  the  various  malt  extracts  used  for  brewing  or  for  medicinal  pur- 
poses, malted  breakfast  foods  (as  malta  vita,  malted  rice,  etc.),  malted 
milks,  malted  cocoas  and  chocolates,  etc.  This  research  will  necessi- 
tate considerable  investigation  not  only  of  methods  of  analysis,  but 
also  as  to  the  character  of  the  hydrolytic  effect  produced  by  malts 
upon  different  starches  under  the  varying  conditions  of  temperature, 
restriction,  and  concentration. 

3.  An  investigation  of  the  economic  production  of  alcohol  from 
various  raw  materials,  such  as  cornstalks,  wood  refuse,  molasses, 
sweet  potatoes,  etc.  This  research  will  not  only  take  up  the  composi- 
tion of  the  various  products  mentioned,  but  will  also  include  a  study 
of  the  methods  of  hydrolysis,  fermentation,  and  distillation. 

4.  An  investi^tion  of  the  various  denaturants  of  alcohol  and  their 
special  application  in  denaturing. 
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5.  It  is  also  hoped  that  a  somewhat  extensive  investigation  may 
be  made  regarding  the  character  of  the  various  carbohydrate  bodies, 
classified  under  the  head  of  nitrogen- free  extract,  in  a  variety  of  less 
commonly  studied  plant  products,  this  investigation  to  be  carried  on 
as  the  more  urgent  work  of  the  laboratory  permits.  Among  the  mat^ 
rials  to  be  investigated  in  connection  with  this  investigation  might  be 
mentioned  certain  mushrooms,  kelp,  and  other  human  loods  of  similar 
nature;  mesquite  pods,  carob  beans,  and  other  less  commonly  studied 
cattle  foods ;  the  different  plant  gums,  and  commercial  products  of  a 
similar  nature. 

6.  In  addition  there  will  be  a  varying  amount  of  miscellaneous 
work  to  be  done  in  connection  with  the  work  of  the  food,  drug,  and 
other  laboratories  of  the  Bureau. 

The  study  of  the  influence  of  environment  on  the  sugar  content  of 
sweet  corn  in  cooperation  with  various  experiment  stations  will  be 
continued. 

DAIRY   LABORATORY. 

The  work  of  the  Dairy  Laboratory  during  the  current  year  will  be 
as  follows: 

1.  Continuation  of  work  for  the  Dairy  Division,  Bureau  of 
Animal  Industry,  in  the  examination  of  samples  collected  by  that 
Bureau  in  its  work  of  enforcing  the  renovated-butter  law  and  of 
investigating  the  composition  of  American  butters. 

2.  Analysis  of  dairy  products  and  dairy  materials  in  connection 
with  the  food  investigations  of  this  Bureau  as  heretofore. 

3.  Miscellaneous  analyses  of  dairy  products  for  other  Departments 
of  the  Government  as  heretofore. 

4.  Practical  trial  in  creameries  and  renovating  factories  of  the 
rapid  method  of  determining  water  in  butters,  mentioned  above,  to 
test  its  applicability  and  useiulness  as  an  aid  in  controlling  the  water 
content  of  the  butters  produced. 

5.  Continuation  of  cooperative  work  with  the  Dairy  Division, 
Bureau  of  Animal  Industry,  upon  the  composition  and  digestibility 
of  Cheddar  cheese,  made  in  different  ways  and  ripened  at  different 
temperatures. 

MISCELI.ANEOUS   LABORATORY. 

During  the  year  ending  June  30,  1907,  the  examination  of  irriga- 
tion waters  for  the  Office  of  Irrigation  and  Drainage  Investigations 
will  be  continued,  and  according  to  present  indications  the  work  will 
be  greatly  increased. 

The  composition  of  American  mineral  waters  will  be  further 
studied,  givnig  special  attention  to  these  waters  as  they  come  from  the 
^ound,  rather  than  as  they  appear  on  the  market.  This  investiga- 
tion will  be  carried  on  in  collaboration  with  the  Hydrographic  Cm(» 
of  the  United  States  Geological  Survey. 

Work  on  sanitary  water  analysis  will  be  continued,  and  in  special 
cases  studies  of  the  water  supply  of  towns  too  small  to  employ  a 
chemist  will  be  undertaken. 

The  work  on  insecticides  in  collaboration  with  the  Bureau  of  Elnto- 
mology  will  be  continued  and  a  study  will  be  made  of  the  composition 
of  samples  of  lead  arsenate  and  the  mgredients  for  niaMng  it,  as  they 
are  sold  on  the  American  market.    This  last  investigation  will  also 
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ndude  field  studies  in  collaboration  with  the  Bureau  of  Entomology 
o  determine  the  cause  of  injury  to  fruit  and  foliage  by  certain  sam- 
ples of  lead  arsenate.  The  results  obtained  in  the  studies  of  the  lime- 
julphur-salt  wash  and  methods  of  analysis  of  lead  arsenate  will  be 
published. 

A  study  of  the  methods  of  determining  various  constituents  in  the 
x)mmon  disinfectants  will  be  undertaken  in  the  hope  of  improving 
the  same. 

The  work  on  the  composition  of  American  cattle  foods  already 
completed  will  be  collated  and  published,  and  further  work  on  this 
subject  will  be  undertaken.  Considerable  time  will  be  spent  in 
studying  the  composition  of  forage  crops  of  the  arid  and  semiarid 
West  in  collaboration  with  the  oflSce  of  Farm  Management.  The 
analysis  of  malts  and  barleys  will  be  continued. 

Work  on  the  effects  of  trade  wastes  on  agriculture  will  he  con- 
tinued and  an  investigation  of  the  effect  of  the  constituents  of  the 
dump  heap  from  copper  smelters  on  various  farm  crops  will  be 
undertaken.  In  connection  with  this  study  an  investigation  will 
also  be  made  of  the  amount  of  toxic  elements  absorbed  by  various 
crops  which  are  irrigated  with  waters  containing  such  toxic  elements. 

If  time  allows,  certain  hygienic  studies  will  be  undertaken  similar 
to  those  previously  published  from  this  laboratory  on  arsenic  in 
papers  and  fabrics.  It  is  also  hoped  that  an  investigation  will  be 
started  during  the  year  on  the  analysis  and  adulteration  of  paints. 

DRUG    LABORATORY. 

The  work  planned  for  the  current  year  is  a  continuation  of  the 
investigations  instituted  in  this  laboratory  and  given  in  detail  in 
the  report  of  work  for  the  fiscal  year  ended  June  30,  1906.  To  this 
nnust  now  be  added  the  work  which  devolves  upon  this  laboratory 
when  the  food  and  drugs  act  goes  into  effect  Januaiy  1,  1907,  whicn 
will  include  examinations  of  all  substances  intended  to  be  used  for 
the  cure,  mitigation,  and  prevention  of  diseases,  both  internally  and 
Bxtemally.     The  work  can  be  brieflj  summarized  as  follows: 

Chemical  Reagents. — Examination  of  chemical  reagents  in  the 
Bureau  of  Chemistry  for  the  purpose  of  collecting  data  for  standards 
and  insuring  the  securing  of  reliable  chemicals  for  analytical  work. 

Plant  Drugs. — Study  of  quality,  purity,  and  keeping  qualities, 
and  an  examination  of  the  analytical  methods  at  present  in  use. 

CoD-LI^^ER-OIL  Investigation. — Investigation  of  cod-liver  oils 
with  a  view  of  determining  in  what  manner  the  American  oils 
differ  from  the  Norwegian,  and,  if  they  differ,  what  the  causes  of 
such  differences  are  and  how  they  may  be  eliminated. 

Proprietary  Medicinal  Remedies. — Examination  of  these  reme- 
dies so  as  to  supply  the  Post-Office  Department  with  the  desired 
information  relative  to  fraudulent  medicines;  to  cooperate  with  the 
American  Medical  Association,  and  to  supply  recognized  officials 
with  proper  data. 

The  examination  of  these  remedies,  in  view  of  the  recent  Federal 
pure-drug  legislation,  must  include  not  only  those  referred  to  above, 
but  also  medicinal  compounds  which  must  comply  with  the  law 
recently  enacted. 
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Plant  Analysis. — ^This  line  of  work  has  for  its  object  the  deter- 
mination of  the  medicinal  value  of  indigenous  plants  which  are  rqh 
resented  as  having  great  curative  properties. 

Drugs. — The  food  and  dru^  act  specifies  that  the  Bureau  of 
Chemistry  shall  make  examinations  of  drugs,  which  term  includes  all 
those  not  of  a  proprietary  nature  referred  to  above. 

CONTRACTS  LABORATORY. 

The  work  for  the  fiscal  year  ending  June  30,  1907,  will  be  along 
the  same  general  lines  as  that  for  the  past  year.  It  has  been  the 
policy  of  this  laboratory  to  take  up  as  far  as  possible  work  desired 
by  the  various  Executive  Departments.  It  was  in  this  way  that  the 
work  on  inks  and  typewriter  ribbons  was  undertaken.  While  these 
investigations  have  been  published,  it  is  probable  that  more  work 
will  be  required  on  these  subjects.  An  investigation  of  carbon 
papers  is  now  in  progress,  and  it  is  proposed  to  continue  this.  Also, 
at  the  request  of  the  Treasury  Department,  a  study  of  methods  of 
determining  zinc  silicate  and  carbonate  in  ores  has  been  bqgun, 
which  will  probably  occupy  some  time.  The  work  on  determination 
of  reducing  sugars  will  also  be  continued.  It  is  proposed  to  take 
up  the  examination  of  other  supplies  purchased  by  the  Government, 
and,  while  the  selection  of  subjects  may  be  lar^ly  influenced  by  the 
demands  of  other  Departments,  a  study  of  paints  and  varnishes  is 
contemplated. 

PT^ANT   ANALYSIS   LABORATORY. 

w 

It  is  planned  to  continue  the  studies  in  cassava,  with  special  ref- 
erence to  fertilization  tests,  cultural  methods,  and  the  practical 
utilization  of  the  product  in  a  study  of  sizing  material,  cattle  food, 
and  alcohol  manufacture.  To  this  end  a  series  of  field  tests  on  the 
fertilization  of  different  varieties  has  been  planned,  the  work  to 
be  done  in  collaboration  with  the  Bureau  of  JPlant  Industry. 

A  second  study  in  collaboration  with  the  Bureau  of  Plant  Indus- 
try will  be  undertaken  in  the  investigation  of  the  cotton  plant 
This  will  comprise  the  examination  ot  several  hundred  samples, 
which  constitute  a  series  of  plant-breeding  experiments.  The  chem- 
ical investigation  is  to  be  made  upon  the  seed  with  re^rd  to  the 
variation  in  composition  between  different  varieties  ana  the  same 
variations  in  their  successive  offspring  grown  under  different  con- 
ditions of  climatic  environment. 

In  collaboration  with  the  same  Bureau  a  similar  study  of  forage 
plants  has  been  arranged.  For  this  experiment  74  samples  of  du- 
lerent  varieties  of  grasses  and  their  oflfspring  will  be  studied  with 
reference  to  alkali-resisting  (jualities. 

CEREAL   SECTION. 

The  following  investigations  will  be  continued  in  cooperation  with 
*^e  Bureau  of  Plant  Industry: 

I.  The  effect  of  various  fertilizers  on  the  quality  of  grains;  plat 
»\peri»i^"'^^'=  condup^^'^d  at  various  experiment  stations. 

^   Ik.       tVf  oi    -n^'ironment  on  the  gluten  content  of  durum 
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3.  The  feeding  value  of  the  Swedish  Select  oat  and  other  grains. 

4.  The  study  of  the  protein  and  other  constituents  of  wheat  and 
lour  with  relation  to  the  aging  of  flour  and  the  quality  of  bread. 

It  is  also  planned  to  inaugurate  other  experiments  m  connection 
with  the  Bureau  of  Plant  Industry  and  the  experiment  stations  for 
the  purpose  of  studying  the  influence  of  climate  and  soils  on  the 
L'omposition  of  grains  and  the  changes  in  protein  and  other  con- 
stituents during  the  growing  period. 

LEATHER  AND  PAPER  LABORATORY. 

The  following  lines  of  work  are  planned  for  the  Leather  and 
Paper  Laboratory: 

A  continuation  of  the  investigation  of  tanning  materials  with  ref- 
erence to  the  suitability  of  such  products  as  are  quick-growing  or 
which  have  been  hitherto  but  little  used,  with  a  view  to  supplementing 
the  rapidly  decreasing  supply  of  material  now  generally  used. 

The  investigation  and  valuation  of  degras,  or  wool  grease,  and  of 
various  methods  for  the  detection  of  its  adulterants. 

The  investigation  of  the  physical  and  chemical  qualities  of  various 
leathers. 

The  investigation  of  the  principles  of  rapid  tanning. 

A  continuation  of  the  investigation  of  papers  for  various  uses,  and 
the  preparation  of  standard  specifications  lor  such  papers. 

The  investigation *of  new  raw  material  for  pulp  and  paper  making 
ind  the  demonstration  of  the  value  of  such  material. 

The  continuation  of  the  investigation  of  the  production  and  indus- 
trial application  of  wood  turpentme. 

The  investi^tion  of  the  adulterants  of  turpentine. 

A  continuation  of  the  study  of  the  destructive  distillation  of  woods, 
(vith  particular  reference  to  increasing  the  yields  of  products. 

This  laboratory  will  also  cooperate,  so  far  as  its  facilities  will  per- 
mit, with  other  bureaus  and  divisions  of  this  and  other  Departments 
in  work  which  comes  within  its  province. 

MICROCHEMICAL  LABORATORY. 

Arrangements  are  being  made  to  extend  the  work  on  foods  and 
Irugs  in  order  to  meet  the  increased  demands  entailed  by  the  food 
and  drugs  act,  June  30,  190C.  Especial  attention  will  be  paid  to  the 
microscopic  examination  of  drug  materials. 

The  work  on  bacteriological  problems,  especially  those  relating  to 
:he  storage  and  preservation  of  foods,  will  be  continued  under  the 
lirect  supervision  of  the  Chief  of  Bureau. 

The  work  begun  last  year  upon  barleys  and  malts  will  be  contin- 
ued and  probably  completed. 

These  special  lines  of  investigation,  together  with  the  routine  work 
incident  to  the  examination  of  miscellaneous  samples  and  the  experi- 
ments conducted  by  other  laboratories,  will  complete  the  work  of 
:his  laboratory. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Soils, 
Washington^  D.  0.^  September  20^  1906. 

:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  work 
Bureau  of  Soils  for  the  fiscal  year  ended  June  30,  1906.  Dur- 
e  year  the  most  notable  achievements  of  the  Bureau  have  been 
rvey  of  an  additional  19,341  square  miles  of  territory,  making 
tal  area  surveyed  to  date  of  118,687  square  miles,  or  75,959,680 
the  reaching  by  the  laboratories  of  a  point  in  their  investiga- 
Tfher^  the  nature  of  the  soil  is  now  for  the  first  time  well  under- 
;  where  the  cause  of  the  low  yield  of  crops  can  be  determined, 
iie  manurial  requirements  of  soils  can  be  found  in  ten  days  or 
reeks  by  a  simple  method  which  can  be  used  by  farmers;  the 
cal  completing  of  the  work  on  the  five  alkali  reclamation  tracts 
lave  been  under  investigation  for  the  past  five  years,  as  a  re- 
f  which  the  Bureau  can  now  reclaim  at  an  economical  cost  any 
)f  any  alkali  soil  in  an  irrigated  district  where  suitable  drain- 
Litlets  can  be  secured;  and  the  demonstration  beyond  question 
I  superior  and  satisfactory  wrapper  leaf  of  the  Sumatra  type 
5  produced  in  the  Connecticut  Valley,  and  that  a  filler  closely 
bhnff  the  Cuban  leaf  and  pronounced  by  the  trade  to  be  not 
atisf actory,  but  superior  to  itny  domestic  leaf  previously  grown 
s  country,  can  be  produced  on  certain  soils  in  Texas  and  Ala- 
The  details  of  this  will  be  found  in  the  accompanying  report. 
Respectfully, 

Milton  Whitnby, 

Chief  of  Bureau. 
1.  James  Wilson,  Secretary. 


PBOGBESS  OF  THE  SOIL  SUBVET. 

\  area  surveyed  and  mapped  during  the  fiscal  year  was  19,341 
J  miles,  or  12,378,240  acres.  The  area  surveyed  during  the 
ling  fiscal  year  was  24,613  square  miles,  and  there  have  been 
etea  to  June  30,  1906,  surveys  covering  a  total  of  118,687 
5  miles,  or  75,959,680  acres.  These  areas  have  been  so  dis- 
ed  that  some  work  has  been  done  in  all  but  two  States  and 
of  the  Territories  except  Alaska  and  Hawaii, 
rk  was  undertaken  during  the  fiscal  year  ended  June  30,  1906, 
ty-three  areas,  distributed  through  twenty-nine  States  and  two 
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Territories.  From  fifteen  to  seventeen  parties  have  been  kept  in  ( 
field  contiimaliy,  and  these  parties  have  been  so  distributed  i 
all  field  work  in  the  South  Atlantic  or  Gulf  States  has  been  do 


Areas  covered  by 


surrey  to  Jul  j  i,  WOS. 


during  the  winter  months  and  in  the  more  northern  States  du 
the  summer  months. 

The  areas  surveyed  and  their  respective  costs  are  given  in  the 
lowing  tables: 


SwlcrTorritoty. 

InglSOO. 

ArcMpre- 

TdUlareftwn 

"«» 

-1| 
S.3S& 

lists 

1.13fi 

2,m 

i 

1 
1 

ii 

78 

f 

Z 

887 

79S 

1 

107 
l.Hl 

«79 

(60 
MS 

i 

New  Hampshire 
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Areas  surveyed  and  mapped^  etc, — Continued. 


state  or  Territory. 


» 


tna. 
La.. 


d  A 
na. 

A.. 


ia 


Area  sur- 
veyed dur- 
ing 1906. 


Sq.  miles. 


600 
360 
865 
685 
720 


1.016 


655 


597 
1,441 


740 
688 
330 
868 


19,341 


Areas  pre- 
viously re- 
ported. 


Sq.  tnUes. 
1,303 
129 
3,280 
6,618 
1,825 
3,055 


446 
1,978 

330 
1,085 
4,002 

485 
3,046 
7,479 
1,501 

227 
4,276 

680 

254 
1,591 

309 


99.346 


Total  area  surveyed. 


Sq.  miles. 
1,308 

129 
3.880 
6,978 
2,690 
3,740 

720 

446 
2,994 

330 
1,085 
4,657 

485 
3,643 
8,920 
1,501 

227 
5,016 
1.268 

584 
2,459 

309 


118.687 


Acres. 

833,920 

82,560 

2.483,200 

4,465,920 

1,721,600 

2,393,600 

460,800 

285,440 

1.916,160 

211,200 

694,400 

2.980.480 

310,400 

2,331,520 

5,708.800 

960,640 

145.280 

3,210.240 

811,520 

373.760 

1,573.760 

197,760 


75,959,680 


-veped  and  mapped  and  cost  of  field  work  during  the  fiscal  year  ended 

June  SO,  1906.* 


r  Territory. 


Itory 


?hirc. 


I-^e  County 

Fayetteville 

Prairie  County 

Redbluff 

Grand  Junction  b 

Iv*carabia  County 

Waycross 

Greene  County 

Newton  County  b 

Tippecanoe  County .,. 

Tishomingo 

Brown  County  b 

Riley  County 

McCracken  County 

Madison  County 

Caddo  Parish 

Ca.««  County 

Oxford 

Bhie  Earth  County 

Carlton  b 

(^rookslon 

Montgomery  County 

Pontotoc 

Crawford  ('onnty  fe 

Scotland  County 

Gallatin  Valley 

Lancaster  County 

Sarpy  County 

Merrimack  County 

Binphamton 

Madison  County 

Niagara  County  

I  Tompkins  County  b 

ina Chowan  i  ounty  c 

:  New  Hanover  County 

Deludes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  ex- 

t  not  cost  of  transportation  to  and  from  the  area. 

trtions  of  these  areas  surveyed  In  the  preceding  fiscal  year  were  given  In  the 

i  amount  $188.10  was  paid  by  the  North  Carolina  Departmeot  of  Agriculture. 


Area  sur- 
veyed. 

Cost  per 

square 

mile. 

Total  cost 

Sq.  miles. 

629 

$2.67 

$1,680.44 

161 

3.25 

523.67 

575 

3.84 

2,206.41 

144 

5.53 

7%.  39 

78 

6.88 

533.94 

680 

3.52 

2,391.31 

609 

2.61 

1.590.59 

310 

2.25 

698.17 

78 

3.81 

299.23 

499 

2.25 

1.125.08 

440 

3.07 

1,350.16 

195 

2.02 

393.97 

194 

2.97 

576.39 

242 

2.45 

594.36 

437 

1.99 

868.40 

825 

3.56 

2,936.24 

250 

1.42 

354.02 

210 

4.43 

929.00 

220 

2.80 

615.45 

183 

2.79 

510.36 

175 

2.53 

442.63 

405 

4.09 

1.6«>.61 

498 

2.85 

1.421.32 

347 

2.07 

719.37 

440 

1.83 

8a'>.  65 

325 

4.24 

1,378.86 

300 

i.a^ 

495. 75 

227 

2.76 

626. 17 

200 

2.99 

597.  43 

229 

1.82 

417.28 

270 

1.82 

492. 23 

8 

8.33 

66.67 

93 

4.82 

446. 16 

161 

3.29 

529. 87 

199 

3.73 

743. 19 
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Arccut  surveyed  and  mapped  and  coat  of  field  worJo^  etc. — Continued. 


state  or  Territory. 


North  Dakota 

Do 

Do 

Ohio 

Do 

Oklahoma 


Carrington"  b 

Kausom  County  ^ . 

Willistond 

Cleveland 

WesterviUea 

Oklahoma  County 
Chester  County 


Pennsylvania 

Do I  Montgomery  County  « 

South  Carolina I  Cherokee  County 

Do '  York  County  o 

TennesHee I  Henderson  County « . . 

Do j  Madison  County 

Texas ,  Henderson 

Do I  Lee  County  a 

Do ■  San  Marcos 


Virginia 

Do 

Washington  .. 

Do 

West  Virginia 

Do I  \Vheeling 

Wisconsin Portage  County 

Do Racine  County. 


Hanover  County. 
Louisa  County  a.. 

Everett 

Island  Countyn.. 
Upshur  County". 


Area  sur- 
veyed. 


Sq. 


miles. 
420 
200 
245 
609 
176 
720 
760 
266 
S61 

214 
383 
600 
426 
615  ! 
475  I 
265  , 
625  I 
63  ! 
115  , 
215  I 
620 
248 


Total 


19,341 


Co6tper 

square 

mile. 


$2.27 
2.16 
2.59 
2.51 
1.37 
2.59 
2.29 
3.79 
1.41 
2.17 
2.lJ^ 
1.84 
3.53 
1.92 
3.00 
2.43 
1.97 
3.02 
L46 
2.96 
2.65 
2.14 
2.54 


2.72 


Total  co«L 


f9&L8 

4Sl.tt 

63S.47 

1,2W.» 

au.M 

1,862.97 

1.73S.M 

9fD.2J 

fiOT.ff 

6S7.56 

hVkU 

70^9 

l,7G&fi 

819.M 

1,515.01 

l.]5i» 

SZL4 

i,sn.« 
siatf 

570.42 

1,32&.W 

628.7) 


fi2,671» 


<*  The  portions  of  these  areas  surveyed  in  the  preceding  fiscal  year  were  given  In  the 
last  report. 

^Of  this  amount  $230.94  was  paid  by  the  Agricultural  and  Economic  Qeological  Sor 
vey  of  North  Dakota. 

^  Of  this  amount  $111.02  was  paid  by  the  Agricultural  and  Economic  Geological  Sll^ 
vey  of  North  Dakota. 

'^  Of  this  amount  $169.41  was  paid  by  the  Agricultural  and  Economic  Geological  SQ^ 
vey  of  North  Dakota. 


RECAPITULATION   OF   SOIL    SUUVEY    WORK    FOR   THE   FISCAL   YEAR   1906. 

Cost  of  field  work $52,672.88 

Supplies   and   other  expenses 710.75 

Traveling   expenses   l)€tween    areas 2,177.60 

Total  cost  of  soil  survey 55, 561.  IS 

Paid  by  State  organizations 899.47 

Paid  by  Department  of  Agriculture 54,861.66 

Area   surveyed,    square   miles 19,341 

Cost  of  work  In  field  per  square  mile $2.72 

Transportation,  supplies,  and  other  expenses  per  square  mile 10.15 

Average  total  cost  per  square  mile $2.87 

Average  cost  to  Department  of  Agriculture  per  square  mile $2.84 

The  cost  of  the  field  work  has  increased  from  $2.59  per  square  mile, 
as  reported  last  year,  to  $2.72  for  the  fiscal  year  just  closed.  The 
total  cost  per  square  mile  to  the  Department  for  both  the  field  and 
office  work  connected  with  the  survey,  and  including  transportation 
between  areas  and  all  supplies,  has  increased  from  $2.78  per  square 
mile,  as  reported,  in  1005.  to  $2.84  per  square  mile  for  the  last  year. 

It  will  be  noted  that  the  cost  of  the  soil-survey  work  was  decreased 
from  $08,447.88  in  1005  to  $54,861.66  during  1906.  This  correspond? 
to  a  decrease  in  the  amount  of  money  allotted  to  the  survey  work, 
made  necessary  because  of  a  decrease  in  the  appropriation  available 
for  this  work,  and  also  because  of  a  slight  decrease  in  the  number  of 
men  employed  upon  the  work.  The  decrease  in  the  area  covered — 
from  21,613  square  miles  in  1905  to  19,341  square  miles  in  1906 — is 
almost  an  exact  measure  of  this  decrease  in  the  amoimt  of  appro- 
priation for  the  work. 
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mand  for  soil-survey  work  in  the  various  States  has  increased 

an  decreased  during  the  year,  and  the  systematic  demand  for 

gions  rather  than  for  counties,  to  the  end  that  particular 

certain  soil  types,  such  as  those  of  the  Orangeourg  and 

series,  should  oe  outlined  for  the  purpose  of  fumishmg  a 

the  introduction  of  new  crops,  forms  a  new  phase  in  the 

•  of  these  requests  for  surveys.    The  assignment  of  field  par- 

»een  made  with  this  point  in  view,  and  extensive  studies  oJt  the 

ntioned  have  been  made  in  eastern  Texas,  northern  Louisiana, 

ral  Alabama.     In  the  same  way,  the  assignment  of  parties 

lore  northern  areas  has  also  followed  the  lines  of  certain 

oil  problems. 

been  recognized  for  some  time  that  the  sugar-beet  industry 
nited  States  has  reached  probably  its  greatest  development 
uthern  peninsula  of  Michigan.  A  study  of  the  soils  m  this 
IS  shown  that  within  the  climatic  belt  suitable  for  beet  pro- 
:he  soils  of  the  Clyde  series,  together  with  one  or  two  typos 
iami  and  Marshall  series,  are  best  fitted  for  the  production 
•op.  The  extension  of  the  work  along  this  line  of  investiga- 
5ugar-beet  soils  has  called  for  several  surveys  in  northern 
in  Illinois,  in  Wisconsin,  and  in  Minnesota. 
Lidy  of  the  fruit  soils  of  the  United  States  has  similarly  con- 
inother  problem  not  so  narrowljr  confined  to  given  localities. 
)ng  this  line  has  been  pursued  m  New  England,  New  York, 
ania,  Missouri,  Arkansas,  and  Texas.  The  problem  of  the 
daptation  of  the  various  soils  to  the  different  fruit  crops  is 
^  of  greater  importance  with  the  increase  of  horticultural 
in  the  United  States. 

udy  of  tobacco  soils  has  been  carried  on  in  Virginia,  North 
,  Georgia,  Florida,  Alabama,  Louisiana,  and  Texas.  There 
y  no  crop  which,  in  the  quality  and  quantity  of  the  finished 
shows  so  close  a  relationship  to  the  kind  of  soil  upon  which 
n\  as  tobacco. 

udy  of  the  soils  adapted  to  the  great  cereal  crops  has  been 
in  nearly  all  of  the  reports  written  during  the  fiscal  year, 
ion,  extensive  studies  of  the  cotton  soils,  particularly  oi  the 
ites  were  made.  Studies  of  rice  soils  in  Louisiana  and 
5  also  constituted  a  portion  of  the  year's  work.  The  agricul- 
elopment  of  areas  lormerly  forested,  but  now  being  utilized 
ing,  was  taken  up,  particularly  in  Georgia,  Florida,  Wis- 
[innesota,  and  Washington.  Studies  of  undrained  lands  and 
which  are  being  drained  and  adapted  to  agricultural  uses 
le  in  several  States. 

ork  in  connection  with  the  irrigated  areas  of  the  arid  and 
regions  comprise  surveys  in  North  Dakota,  Colorado,  Mon- 
i  California.  In  each  of  these  States,  in  addition  to  the 
1-survey  map,  a  map  showing  the  present  condition  of  the 
1  respect  to  alkali  accumulations  was  also  made, 
case  of  the  majority  of  the  areas  undertaken  in  1906  samples 
lief  soil  types  were  collected  for  the  determination  of  the 
or  the  manurial  requirements  of  the  soils.  This  work  was 
en  at  the  Bureau,  and  the  results  obtained  by  the  growth 
!  in  paraffined  wire-net  pots,  in  which  different  kinds  and 

)oc.  6,  59-2 22 
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quantities  of  manure  and  fertilizers  were  applied  to  the  !    Is, 
be  published  in  these  reports.    In  many  of  the  cases  the  agi 
of  the  results  thus  obtained  and  those  secured  by  the  best  fiela 
tice  of  the  region  is  marked.     This  work  is  being  extended  an* 
results  obtained  by  these  tests  will  be  given  in  tne  case  of  all 
tested  in  the  succeeding  areas. 

During  the  fiscal  year  ended  June  30,  190G,  the  soil  survej 
four  field  men  by  resignation  and  two  by  transfer  to  other  lin 
work  in  the  Bureau.  Two  additional  men  were  similarly  se< 
by  transfer,  and  eight  new  men  were  appointed  from  the  li 
eligibles.  On  June  30  the  oflSce  force  of  the  survey  consisted  of 
men  in  charge  of  various  lines  of  work  which  reauired  their  pre 
at  headquarters ;  of  two  men  in  charge  of  special  field  work ;  o 
man  assigned  to  give  instruction  at  an  educational  institution;  c 
man  assigned  to  make  large-scale  surveys  of  experiment  farmi 
four  men  assigned  to  special  temporary  duties  at  headquarters; 
of  thirty-one  men  actively  engaged  in  areal  surveys.  These  men 
so  distributed  that  work  was  being  carried  on  by  twelve  part: 
two  men  each,  by  one  party  of  three  men,  and  by  four  parties  c 
man  each.  Assistants  were  being  furnished  by  State  organizs 
in  the  case  of  three  of  these  last  parties.  Work  in  seventeen 
located  in  fourteen  States  was  being  carried  on,  and  assimmei 
two  additional  areas,  one  in  a  State  in  which  no  survey  has  i 
been  undertaken,  had  been  made. 

SUMMARY  OF  THE  RESULTS  OF  THE  SOIL  SURVEY. 

During  the  fiscal  year  1900  survey  work  was  finished  in  15 
which   had   been   begun   in   1005,  work  was  undertaken   and 
pleted  in  26  areas,  'and  work  was  begun  and  is  now  in  progres 
Hearing  completion  in  17  additional  areas. 

ALABAMA. 

In  Alabama  three  areas  begun  in  1905  were  finished  and  an 
tional  area  was  worked.  This  last  area  was  Lee  County,  in  whi< 
agricultural  experimental  station  is  located.  In  addition  to  th 
vey  of  the  county  on  the  usual  scale,  a  map  was  made  of  the  e: 
ment  farm  on  a  scale  of  1  square  inch  to  the  acre.  This  maj 
serve  as  a  basis  for  further  experimental  studies  of  the  so 
Alabama  on  the  part  of  the  station,  and  was  made  for  this  pi 
at  the  request  of  the  station  authorities. 

ARKANSAS. 

In  Arkansas  the  survey  of  an  important  area  in  the  center  < 
?tate  was  made  in  the  interest  of  the  recently  introduced  rice 
"^his  survey  shows  a  close  relationship  of  the  soils  of  the  regi 
*^^ose  of  the  better-known  prairies  of  Louisiana  and  Texas.  AJ 
•  me  profitable  crops  of  rice  have  been  harvested,  and  the  surve 
1  xble  those  desirous  of  engaffing  in  this  form  of  agriculture 
f*n  rice  growing  upon  the  soils  most  likely  to  give  success. 

<n  area  in  the  Oz«rk  apple  region  was  taken  up  in  the  sumr 
VHi"i  fo-  ^>»A  ^nrpos*   ^f  citnHyingr  tb**  soil  conditions  most  suita 
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production  of  apples  and  other  fruits.     It  is  found  that  the  soils 

neral  belong  to  the  types  already  described  in  other  parts  of  the 

k  region.     Besides  apples,  quite  an  extensive  trade  in  berries 

s  sprung  up  around  Fayetteville.     Strawberries  are  shipped  to  the 

►re  northern  cities  and  some  other  berries  are  also  produced. 

CALIFORNIA. 

The  Stockton  area  in  California  was  completed  and  a  very  impor- 
it  survey  in  the  Sacramento  Valley  is  now  in  progress.     This  area 
located  in  the  upper  Sacramento  Valley  and  includes  large  tracts 
or  former  dry-farmed  wheat  lands,  which  are  now  to  be  broken  up 
to  smaller  areas  and  placed  under  irrigation  for  the  production  of 
truits  and  other  intensively  farmed  crops.     In  this  connection  the 
vey  is  of  the  greatest  importance  in  that  it  furnishes  a  means 
r  the  direct  comparison  of  the  soils  of  the  area  surveyed  with  soils 
ready  used  for  fruit  culture  in  other  parts  of  California.     Some  of 
tne  lands  of  this  area  consist  of  the  debris  and  washings  from  the  old 
placer  and  hydraulic  mines  of  the  foothills,  and  the  report  will  dis- 
cuss the  possibility  of  utilizing  these  lands  for  agricultural  purposes. 
In  addition  there  are  also  found  some  areas  of  lands  subject  to  tem- 
porary overflow,  whose  proper  protection  will  form  one  of  the  prob- 
lems of  the  near  future.     Some  of  these  lands  are  known  to  be  atfected 
with  alkali,  and  an  alkali  map  will  accompany  the  soil-survey  report. 

COLORADO. 

The  important  fruit  area  around  Grand  Junction,  Colo.,  was 
surveyed  in  1906.  In  this  area  lands  are  held  at  high  values  on 
account  of  their  demonstrated  ability  to  produce  fruit  of  good 
guality.  There  are  other  undeveloped  fruit  areas  in  this  and  ad- 
joining States  which  will  derive  benefit  from  the  study  of  these 
lis.  Near  Grand  Junction  the  question  of  the  control  of  alkali 
presented,  and  it  is  thought  that  the  survey  work  might  well  be 
rollowed  by  work  demonstrating  the  best  methods  for  alkali  control. 

FLORIDA. 

The  survey  of  Escambia  County,  Fla.,  showed  a  variety  of  soils, 
he  majority  of  which  are  just  passing  from  a  stage  of  forestation 
o  that  of  agricultural  occupation.  Cotton  has  been  raised  in  the 
lorthern  part  of  the  county  only  for  about  three  years,  and  few 
ther  crops  are  grown.  Near  the  coast  there  are  soils  well  adapted 
o  the  production  of  truck  crops,  while  the  soils  of  the  central  and 
lorthern  part  of  the  county  can  be  made  valuable  for  the  pro- 
luction  of  cotton,  cane,  corn,  and  some  of  the  forage  crops  suited 
o  the  climate.  Considerable  land  is  still  in  forest,  but  is  being 
apidly  cleared  and  will  soon  be  offered  for  farming  purposes. 

GEORGIA. 

An  area  around  Waycross,  Ga.,  is  likewise  passing  from  a  timber 
nd  turpentine  producing  country  to  one  available  for  agriculture. 
lere  not  only  can  the  long-staple  cotton  be  produced,  but  many 
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kinds  of  fruits  and  vegetables  could  be  produced  for  the  northern 
market.  Sugar  cane  is  grown,  and  a  superior  quality  of  sirup  is 
made  from  it. 

INDIANA. 

Newton  County  was  described  in  the  last  annual  reports  In 
addition,  Tippecanoe  County  was  surveyed  in  1906.  This  area  is 
devoted  to  general  farming  and  stock  raising.  Though  a  variety  of  I 
soils  exists,  they  consist  chiefly  of  the  Marshall  series.  Com  is' the 
chief  product,  though  large  areas  of  oats  are  sown.  More  and  moif  I 
of  the  grain  is  being  shipped  out  of  the  county,  and  a  proper  care 
for  the  maintenance  of  the  producing  capacity  of  the  soil  would 
suggest  the  desirability  of  the  introauction  of  dairying  and  the 
feeding  of  the  crops  produced.  It  is  also  true  that  a  considerably 
greater  variety  of  crops  might  be  grown  on  the  diverse  soils  of 
uxe  area. 

INDIAN   TERBITOBY. 

Soil  survey  work  in  the  Indian  Territory  was  be^n  with  a  sur- 
vey around  Tishomingo  in  1906.  The  lands  of  this  district  have 
recently  been  divided  up  in  severalty  and  are  being  sought  for  the 
production  of  cotton,  corn,  and  alfalia.  The  uplands  are  also  found 
to  constitute  good  fruit  soils,  and  apples  and  peaches  are  beinff 
planted  quite  extensively.  Thus  far  little  attention  has  been  paid 
to  crop  rotation.  With  the  range  of  crops  suited  to  the  soils  and 
the  climate  of  the  area,  little  difficulty  should  be  experienced  in 
working  out  rotations  that  will  long  preserve  the  fertility  of  these 
soils  and  at  the  same  time  give  profitable  returns, 

KANSAS. 

The  survey  of  Brown  County,  Kans.,  was  completed  in  1906  and 
one  in  Riley  County  was  begun.  This  area  will  include  the  lands  of 
the  State  experiment  station  and  a  special  large-scale  map  of  the 
experiment  farm  will  also  be  prepared,  as  has  been  done  in  Alabama. 
This  work  was  undertaken  at  the  request  of  the  officers  of  the  State 
university  and  will  be  followed  by  additional  research  work  on  their 
part. 

KENTUCKY. 

In  Kentucky  a  survey  of  McCracken  County  was  made.  Tobacco 
is  the  principal  money  crop  of  the  county,  and  only  a  few  fanners 
are  now  practicing  any  groat  divei*sification  in  their  methods.  The 
introduction  of  dairying  for  the  supplying  of  the  trade  in  Paducab 
has  been  begim,  and  additional  dairy  and  stock  interests  would  bene- 
it  the  soils  and  the  community. 

Tn  Madison  County  the  agricultural  interests  are  fairly  diverse, 
•ua  corn,  wheat,  hemp,  grass,  and  other  forage  crops  sustain  a  weU- 
^eveloped  agriculture.  One  of  the  great  problems  of  this  area  is 
ne  proper  prevention  of  the  destructive  erosion  of  some  of  the  aril 
ypes.  This  can  bo  accomplished  in  some  cases  by  deeper  plowing 
jp/1  *v»oi  ffrrkTf  'nor  o^  •fr^T'ngre  au^*  ^asture  crops  on  the  steeper  dopes. 
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LOUISIANA. 

A  survey  of  Caddo  Parish  was  made  to  ascertain  if  any  of  the 

ils  upon  which  filler  tobacco  can  be  grown  existed  in  this  region,  as 

m  some  of  the  near-by  counties  of  northeastern  Texas.    It  was 

und  that  some  of  the  soils  of  the  Orangeburg  series  were  developed 

in  Caddo  Parish  and  that  upon  these,  types,  whose  area  and  distri- 

tion  are  shown,  tobacco  may  well  be  introduced.    There  are  also 

d  cotton  and  corn  soils  in  the  area,  and  upon  some  of  the  types 

fa  may  be  grown.    There  is  thus  quite  an  opportunity  for  fur- 

c      •  diversification  in  the  farm  practice  of  Caddo  Parish. 

MICHIGAN. 

In  Michigan  the  Oxford  area  was  surveyed.  It  lies  north  of  the 
Oakland  area  and  constitutes  an  extension  of  the  work  in  that 
Dounty.    A  survey  of  Cass  County  is  now  in  progress. 

MINNESOTA. 

A  survey  was  made  of  the  "  cut-over  pine  lands ''  in  Carlton 
County,  Minn.  In  this  region  there  exist  large  areas  of  land  from 
which  the  timber  growths  have  been  removed,  and  these  are  just 
Doming  to  be  used  for  agricultural  purposes.  A  variety  of  soil  types 
was  encountered,  and  upon  these  the  production  of  grass,  oats,  pota- 
toes, and  garden  vegetables  has  been  begun.  The  region  promises 
well  as  a  farming  community  in  which  the  production  of  many 
crops  suited  to  the  climate  may  be  successfully  undertaken. 

During  the  summer  of  1906  surveys  are  being  taken  up  in  the 
vicinity  of  Crookston  and  in  Blue  Earth  County.  In  the  former 
area  the  chief  problem  is  that  of  the  proper  drainage  and  reclama- 
tion of  certain  marsh  lands  and  the  production  of  crops  adapted  to 
them.  A  small  amount  of  alkali  occurring  in  these  undrained  lands 
may  be  expected  to  disappear  upon  the  proper  drainage  of  the 
jwampy  areas. 

In  Blue  Earth  County  the  chief  problem  is  a  further  diversifica- 

i(     of  crops  and  the  introduction  of  such  crop  rotations  as  will  favor 

I  maintenance  of  crop  yields.    The  soils  are  in  general  those  of  the 

1      ;h-central  prairie  belt,  upon  which  com,  wheat,  oats,  and  clover 

■e  successfully  grown.  The  area  lies  just  to  the  northward  of 
mportant  dairying  and  stock-raising  sections,  and  these  industries 

•e  already  being  developed.  Some  attempt  has  been  made  to  intro- 
luce  sugar-beet  culture  in  the  county.  The  presence  of  considerable 
ireas  oi  the  Miami  black  clay  loam  in  the  county  would  lead  to  the 
relief  that,  given  proper  labor  conditions,  this  might  well  be  accom- 
plished. 

MISSISSIPPI. 

In  Mississippi  soil  surveys  have  been  made  in  Montgomery  and 
Pontotoc  counties.  In  the  former  county  the  chief  industry  is  now 
ootton  production,  but  the  diversity  of  soils  would  point  out  the 
practicability  of  a  much  greater  diversification  of  crops.  Some  of 
the  soils  of  the  area  are  well  suited  to  vegetables  and  fniit  production 
for  the  northern  market,  and  several  of  the  soils  are  also  suited  to 
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grawing  forage  crops  for  stock  feeding.  In  Pontotoc  County  the 
soils  of  the  Pontotoc  Eidge  are  well  suited  to  the  growinff  of  peaches 
and  a  beginning  has  already  been  made.  The  further  development 
of  fruit  culture  should  be  upon  the  soils  of  the  Oranffeburg  soies. 
There  are  also  considerable  areas  of  timbered  and  other  partially 
occupied  lands  existing  in  the  county  which  are  awaiting  develop- 
ment. 

MISSOURI, 

In  Missouri  a  survey  was  made  of  Crawford  County.  Apple  grow- 
ing is  becoming  an  important  industry  in  this  county  and  the  exten- 
sion of  the  industry  is  possible. 

A  survey  was  also  made  of  Scotland  County,  situated  in  the  prairie 
region  of  northern  Missouri.  Here  the  chief  interast  is  tnat  of 
general  farming  and  stock  raising. 

MONTANA. 

The  soils  of  the  Gallatin  Valley  were  surveyed  in  Montana.  This 
is  the  largest  tract  under  irrigation  in  the  State.  'While  injury  to 
vegetation  caused  by  alkali  is  at  present  of  only  relatively  small 
extent,  the  problem  of  the  control  of  harmful  quantities  of  tliese 
salts  is  one  of  increasing  importance.  Stock  raising  and  dairying 
are  of  considerable  importance  in  the  area,  and  these  interests,  to- 
gether with  Die  culture  of  hardy  fruits  and  late  vegetables,  are 
capable  of  considerable  extension.  Sugar-beet  culture  is  also  recom- 
mended. 

NEBRASKA. 

The  soil  survey  of  Sarpy  County,  Nebr.,  was  completed  and  the 
survey  of  Lancaster  County  begun.  Sarpy  County,  on  account  of  it« 
lo?ation  near  Omaha,  is  becoming  a  region  of  somewhat  specialized 
farming.  In  addition  to  the  dairy  prodiicts  furnished  the  city  trade, 
vegetalnes  are  being  grown  and  the  older  practice  of  grain  farming 
and  stock  raising  is  becoming  modified. 

NEW    HAMPSHIRE. 

The  survey  of  Merrimac  County,  N.  H.,  was  begun  in  1906  in 
order  to  study  the  soil  conditions  in  some  of  the  older  communities 
where  grain  production  in  competition  with  tlio  prairie  regions  is  no 
longer  profitable.  Some  of  the  lands  of  the  region  are  well  suited 
to  the  production  of  fruits  and  vegetables  for  near-by  city  markets, 
though  thes<^  crops  are  frequently  bronglit  into  the  region  from  the 
city.  Some  of  the  mountain  lands  of  the  county  should  never  have 
Ikm'u  cl(»are(l  of  forest.  These  can  only  si»rve  as  mountain  pastures  or 
■'^^  reforps^^ation. 

NEW   YORK. 

;he  survej  of  Tompkins  County,  N.  Y.,  was  completed  in  1906,  and 
»iSo  a  survey  of  the  liinghamton  area.  With  this  work  a  series  of 
Mrveys  from  Lake  ">r*^^ario  southward  across  the  central  part  of  the 
sfftfo  hflc    ^on  rnaot     ^b*  div*»rsitj'  of  climate,  altitude,  and  espe- 
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ially  of  soils  shown  in  central  New  York  indicate  that  not  nearly  as 

reat  a  diversity  in  cropping  is  being  followed  as  is  practicable. 
A  survey  in  Niagara  County  has  been  begun  to  determine  the  char- 

cteristics  of  the  soils  suited  to  the  production  of  the  various  kinds  of 

ruits  produced  in  the  county. 
A  similar  survey  is  being  carried  on  in  Madison  County  to  de- 
•mine  the  eastward  extension  of  the  soils  suited  to  the  production 

X  tobacco  and  alfalfa  which  have  already  been  mapped  in  central 

few  York. 

NOBTH  CABOUNA. 

In  North  Carolina  a  survey  was  made  of  New  Hanover  County. 
11  this  region  the  production  of  truck  crops  for  the  northern  market 

assuming  considerable  importance.  The  variety  of  soils  encoun- 
ered  leads  to  the  belief  that  many  truck  crops  may  be  grown  in  suc- 
ession  on  them  and  that  a  very  intensive  system  may  be  followed. 

A  survey  of  Chowan  County  was  also  made.  Here  the  chief  crops 
ire  cotton,  corn,  and  peanuts,  which  are  used  for  hog  feeding.  Some 
rucking   is  also  being  carried   on,  and   the  practice  may   well   be 

tended. 

NOBTH  DAKOTA. 

In  North  Dakota  the  Carrington  area  was  completed  in  1906. 

A  survey  of  an  area  around  Williston  is  now  in  progress.  In  this 
egion  an  extension  of  the  irrigation  of  the  valley  lands  is  to  be  made, 
nd  a  determination  of  the  crop  adaptations  of  the  soils  will  be  of 
onsiderable  value.  Small  areas  of  soils  affected  by  alkali  have  been 
ncounteredj  but  with  irrigation  the  trouble  will  probably  not  be  of 
ny  extent.    A  survey  of  Kansom  County  is  also  being  made. 

OHIO. 

Surveys  of  the  Cleveland  and  Westerville  areas  in  Ohio  were  made 
1  190C.  Both  i:re  prosperous  general  farming  regions.  These  sur- 
eys  will  furnish  a  basis  for  additional  research  work  by  the  Ohio 
Lgricultural  Experiment  Station. 

OKLAHOMA. 

Soil -survey  work  was  started  in  Oklahoma  by  a  survey  of  Okla- 
oma  County. 

PENNSYLVANIA. 

In  Pennsylvania  the  contiguous  counties  of  Montgomery  and  Ches- 
»r,  in  the  southeastern  part  of  the  State,  were  surveyed.  Both  counties 
re  well  farmed  to  general  crops,  and  in  addition  some  very  intensive 
Lrriciilture  is  pra<*ti(HMl  nenr  the  cities.  The  more  hilly  parts  of  both 
oiinties  are  well  fitted  by  both  soil  and  climate  for  apple  and  other 
niit  culture.  Considerable  dairy  and  stock-raising  interests  exist 
n  both. 

SOUTH    CAROLINA. 

Work  in  this  State  was  continued  by  the  survey  of  Cherokee  and 
fork  counties.     Cotton  is  the  chief  crop  in  each  and  the  raising  of 
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stock  is  being  revived.  A  more  intensive  system  of  cropping  would 
not  only  increase  the  profits  of  the  farmers,  but  would  also,  if  ri^dy 
planned,  increase  the  yields  of  the  staple  crops. 

TENNESSEE. 

In  Tennessee  the  work  in  Henderson  County  was  completed  and  a 
survey  in  Madison  County  was  begun.  In  the  latter  county  an  am 
of  bottom  land  exists  which  shoulJbe  reclaimed,  by  proper  drainage, 
for  agricultural  uses.  The  chief  crop  of  the  area  is  cotton,  though 
greater  diversification  should  be  introduced.  The  excessive  erosion 
of  some  of  the  upland  soils  could  be  prevented  by  the  growing  of 
grass  and  other  forage  crops  and  by  proper  care  m  the  tillage  and  ' 
contour  cultivation  of  the  fields. 


TEXAS. 


Lee  County  was  completed  and  the  surveys  of  the  Henderson  and 
San  Marcos  areas  were  undertaken  in  1906.  A  great  diversity  of 
soils  was  encountered  in  both  these  areas.  In  the  Henderson  area  the 
soils  of  the  Orangeburg  series  were  encountered,  upon  which  tobacco 
culture  has  been  satisfactorily  tested  in  other  parts  of  eastern  Texas. 
Some  peaches  and  other  fruits  are  grown  in  the  area  and  their  cul- 
ture might  well  be  extended. 

In  the  San  Marcos  area,  while  general  farming  prevails,  with  cot- 
ton the  chief  crop,  the  irrigation  oi  tracts  along  the  San  Marcos  River 
has  given  rise  to  an  increasing  production  of  very  early  truck  crops. 
The  upland  soils  of  the  area  are  suited  to  the  production  of  cotton, 
corn,  alfalfa  in  some  instances,  and  of  other  grains  and  grasses.  Stock 
raising  is  passing  from  the  range  to  the  inclosed  pasture  stage  and 
still  maintains  an  important  rank  in  the  agriculture  of  the  region. 


VIRGINIA. 


WASHINGTON. 


In  Washington,  surveys  were  made  of  Island  County  and  of  the 
Everett  area.  In  both  areas  only  a  small  part  of  the  land  that  will 
ultimately  be  available  for  agriculture  is  now  farmed.  The  diversity 
of  soils  in  both  areas  will  admit  of  the  production  of  quite  a  range 
J*  r^neral  *^nd  special  crops. 


WEST   \1RGINIA. 


The  requests  for  additional  surveys  in  the  middle  Virginia  region 
were  met  by  surveys  of  Hanover  and  Louisa  counties.  In  Louisa 
County  the  farms  are  largely  operated  by  the  owners  and  are  tilled 
to  general  crops  and  tobacco.  The  light  fire-cured  type  is  grown, 
especially  upon  the  more  sandy  soils. 

In  Hanover  County,  in  addition  to  the  tobacco  industry,  there  is 
an  opportunity  for  more  extensive  production  of  garden  and  truck 
crops. 


.    '»'    nirvey  of  Upshur  County,  W.  Va.,  was  completed  in  1906, 

id  j*i'  additi^^^ol  area  around  Wheeling^  was  begun.    The  southern 

>ftHi  n-    "  ^C5}>        ^,onntr   •oimam*'  largely  in  timber,  but  the  northern 
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)art  is  devoted  to  farming  and  stock  raising.  Little  fruit  is  raised 
n  the  county,  though  apples  might  he  produced  to  advantage  on  some 
)f  the  hill  slopes. 

WISCONSIN. 

The  work  in  Portage  County  was  completed  in  1906.  In  this  area 
there  exists  a  considerable  amount  of  undrained  swamp,  which  when 
properly  drained  may  be  used  for  the  production  of  farm  crops. 
Upon  the  uplands  oats,  hay,  and  potatoes  are  the  chief  crops,  and 
the  growing  of  potatoes  is  becoming  one  of  the  chief  industries  of 
the  region.  These  lands  were  originally  in  pine  and  have  been  cut 
over  and  taken  up  for  agricultural  uses  witnin  recent  years.  They 
represent  considerable  areas  in  central  and  northern  Wisconsin.  The 
survey  of  Racine  County  was  begun  in  1906. 

REVIEW   OF  THE  WORK. 

It  will  be  seen  from  this  brief  review  of  the  work  of  the  soil  survey 
that  a  great  diversity  of  American  agricultural  interests  has  been 
served  by  the  areas  mapped  in  1906.  While  areas  devoted  to  almost 
ill  of  the  great  staple  <jrops  have  been  investigated,  the  surveys  also 
show  that  still  other  crops  should  be  introduced  in  addition 'to  those 
ilready  grown.  In  the  majority  of  the  areas  the  diversity  of  soil 
is  much  greater  than  the  diversity  of  crops. 

Truck  soils. — Along  the  Atlantic  seaboard  the  great  problem  is 
that  of  properly  suiting  the  chief  truck  crops  to  the  soils  of  the 
region.  This  has  already  been  accomplished  in  most  of  the  older 
:x)mmunities  where  such  crops  are  grown,  and  the  information  there 
secured  by  experienced  truck  growers  is  being  brought  together  by 
the  survey  for  the  benefit  of  the  newer  trucking  areas.  A  systematic 
study  of  these  areas  is  desirable,  and  such  a  complete  study  of  the 
truck  soils  of  the  Atlantic  and  Gulf  coast  States  should  be  made  in 
the  near  future.  One  of  the  older  and  more  experienced  men  of 
the  survey  force  should  be  assigned  to  this  problem,  to  visit  all  of  the 
field  parties  working  in  the  regions  mentioned.  He  should  study  the 
soils  used  for  the  growing  of  the  great  variety  of  crops  reported, 
paying  special  attention  to  the  texture  and  drainage  conditions  most 
iPavorable  to  each  crop,  to  the  methods  of  soil  management  and  to  the 
details  which  give  rise  to  success  in  this  intensive  branch  of  agri- 
culture. 'When  this  work  had  proceeded  to  the  proper  stage  it  would 
be  possible  to  present  the  results  as  a  complete  guide  to  the  soils 
best  adapted  to  the  various  truck  crops  and  as  an  indication  of  the 
proper  methods  to  be  pursued  in  the  handling  of  each  soil. 

Tobacco  soils. — In  the  same  wav  a  studv  should  be  made  of  the 

%/  ft  

characteristic  soils  adapted  to  the  production  of  the  different  kinds 
of  tobacco.  Possibly  no  other  American  crop  depends  so  closely  upon 
the  peculiarities  of  the  soil  upon  which  it  is  grown.  Not  only  is  this 
staple  highly  specialized  in  its  development  into  different  types  suited 
to  different  purposes,  but  each  type  seems  to  be  best  grown  upon  a 
soil  of  marked  individual  properties.  The  type  of  tobacco  grown  on 
the  heavy  clays  of  the  Kentucky  and  Tennessee  region  differs  totally 
from  the  type  grown  on  the  sandier  lands  of  middle  Virginia  and 
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North  Carolina.  Both  of  these  are  unlike  the  tobacco  which  can  be 
produced  on  the  lands  of  the  Coastal  Plain  of  Florida  or  Texas.  In 
fact,  an  enumeration  of  the  different  types  of  tobacco  raised  in  the 
United  States  at  once  discloses  that  each  marked  soil  region  has  its 
own  peculiar  kind  of  tobacco  suited  perhaps  to  totally  different  uses. 

Fruit  soils. — The  fruit  soils  of  the  country  are  being  discussed  by 
an  increasing  number  of  men  who  desire  to  engage  in  fruit  culture 
as  a  special  branch  of  agriculture.  The  day  when  Qie  majority  of  the 
various  fruit  crops  were  grown  as  a  side  issue  in  connection  with 
other  farm  crops  is  passing.  Peaches  have  been  produced  as  a  spe- 
cialty for  many  years,  and  during  the  last  decade  the  growing  of 
apples  has  come  more  and  more  to  assume  a  similar  status.  The  de- 
velopment of  new  apple  areas  has  been  rapid  in  the  last  ten  years,  and 
some  of  the  extensive  plantings  have  shown,  upon  coming  into  bear- 
ing, that  special  care  must  be  taken  in  the  selection  of  the  proper 
soils  and  the  correct  conditions  of  drainage  and  exposure  for  the  loca- 
tion of  orchards.  The  work  of  the  soil  survey  has  in  a  general  way 
been  directed  to  many  of  these  points.  This  has  been  the  case  in  the 
surveys  of  the  pippin  areas  of  Virginia,  of  the  newer  region  in  the 
Ozark  both  in  Arkansas  and  Missouri,  in  the  apple  belt  along  the  Lake 
Ontario , shore  in  New  York  and  elsewhere.  It  would  be  highly  de- 
sirable to  assign  to  a  special  study  of  the  fruit  soils  of  the  country 
one  of  the  soil -survey  men  who  is  an  expert  along  this  line  of  investi- 
gation. 

Corn  roils. — Work  in  all  parts  of  the  country  has  impressed  on  the 
staff  of  the  Bureau  of  Soils  that  the  typical  corn  soil  of  one  region 
may  be  much  less  suited  to  corn  production  in  other  localities  not  far 
distant.  In  fact  it  is  coming  to  be  recognized  that  each  locality 
possesses  soils  which  under  their  own  peculiarities  of  climate  are  well 
suited  to  the  crop.  Thus  in  the  central  prairie  States  the  loam  and 
silt  loam  soils  of  the  Marshall  series  are  preeminently  suited  to  com. 
On  the  other  hand,  the  soils  for  profitable  corn  production  in  New 
England  and  New  York  must  be  the  lighter  and  warmer  gravelly 
loams  and  light  loams.  In  other  regions  other  soils  are  best  suited 
to  the  crop.  A  further  study  of  the  corn  soils  of  the  country  which 
would  olal)()rate  and  enforce  these  observations  should  be  made. 
This  typical  American  crop  is  coming  more  and  more  to  be  the  dom- 
inant stai)lc  and  every  effort  should  T)c  made  to  maintain  American 
supremacy  in  its  production.  The  crop  has  its  greatest  value  as  the 
basis  for  extensive  cattle  feeding,  even  a  greater  value  than  for 
export,  and  all  parts  of  the  country  should  approximate  the  produc- 
tion of  the  amount  needed  for  local  uses. 

Wheat  soils. — The  public  statement  has  been  made  by  an  official 
of  one  of  the  great  transportation  companies  that  within  the  next 
decade  the  home  consumption  of  wheat  will  nearly  if  not  quite  equal 
the  amounts  now  being  annually  ])roduced.  If  such  should  prove 
to  be  the  case  the  area  devoted  to  this  crop  must  be  increased,  and 
some  regions  now  devoted  to  other  crops  must  be  given  over  to  wheat 
growing.  That  many  areas  where  the  crop  is  now  only  a  secondary 
one  might  become  important  wheat-producing  communities  is  certain. 
In  some  of  the  South  Central  States  new  varieties  of  wheat  and  new 
methods  for  producing  the  old  varieties  would  lead  to  a  considerable 
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ixtension  of  the  crop.  It  is  also  popularly  believed  that  in  some  of  the 
ablished  wheat-growing  sections  the  yield  of  grain  has  materially 
lecreased  in  the  last  ten  years.  In  some  of  these  areas  the  Bureau 
is  conducting  experiments  to  test  the  proper  fertilizers  and  manure 
to  be  used  in  restoring  these  soils  to  their  former  productivity.  The 
jcial  study  of  the  wheat  soils  should  be  pursued  as  recommended 
in  the  case  of  corn  soils. 

Cotton  soils. — The  situation  with  regard  to  cotton  is  even  more 
complex.  The  ravages  of  the  cotton  boll  weevil  continue,  and  in  some 
sections  the  acreage  of  cotton  is  being  materially  reduced.  In  other 
places  new  lands  are  being  devoted  to  cotton  culture  and  other  lands 
ire  coming  to  be  more  intensively  farmed  with  cotton  as  one  of  the 
a^ops  of  the  rotation.  It  is  undoubtedlv  true  that  the  acreage  devoted 
:o  cotton  may  be  considerably  reduced  without  a  corresponding  de- 
crease in  the  total  production  of  the  crop,  if  at  the  same  time  the 
nethods  of  cotton  growing  are  so  reformed  as  to  give  the  maximum 
jTields  of  which  the  soils  are  capable.  In  some  instances  that  have 
jome  under  the  observation  of  the  Bureau  field  parties  the  changes 
jf  method  have  resulted  in  multiplying  the  yield  two  or  even  three 
limes.  Upon  many  soils  now  growing  only  one-half  to  two-thirds 
3f  a  bale  per  acre  proper  tillage,  correct  fertilization,  and  well-chosen 
:rrop  rotation  would  result  in  the  production  of  a  bale  per  acre.  T!ie 
endeavor  of  many  cotton-growing  communities  should  be  toward  the 
production  of  more  cotton  per  acre  rather  than  toward  the  planting 
[>f  more  acres.  The  study  of  the  soils  of  the  many  important  cotton 
regions  of  decidedly  different  characteristics  should  be  pushed  through 
additional  surveys  in  the  Gulf  and  South  Atlantic  States.  At  least 
one  experienced  field  man  should  be  assigned  permanently  to  oversee 
this  work. 

Cooperation  with  the  Reclamation  Service. — In  the  Western 
States  the  work  of  the  Reclamation  Service  is  reaching  such  a  stage 
that  soil  surveys  are  being  requested  for  a  number  or  the  projects. 
No  regular  assignment  of  men  for  this  class  of  work  has  yet  been 
made,  although  several  areas  of  this  kind  have  been  surveyed.  At 
least  two  field  parties  should  be  assigned  to  this  work  for  the  future. 
The  land  to  be  reclaimed  is  often  of  very  high  value  for  special  lines 
of  crop  production,  such  as  fruit  growing.  Some  of  it  is  affected  by 
minor  accumulations  of  alkali,  which  if  handled  properly  from  the 
start  need  not  give  serious  difficulty.  It  is  of  the  greatest  importance 
that  the  survey  of  these  areas  be  conducted  before  the  lands  are 
largely  occupied  for  agricultural  purposes. 

laboratories. 

The  laboratories  have  continued  to  furnish  the  physical  and  chem- 
ical data  necessary  for  the  interpretation  of  the  field  studies  of  the 
Bureau.  The  amount  of  analytical  work  thus  required  has  con- 
tinued to  increase  in  spite  of  efforts  to  keep  this  work  within  the 
smallest  limits  consistent  with  the  requirements  of  the  field  investi- 
gations. The  increase  is  due  mainly  to  the  growing  demands  for 
such  data  from  other  bureaus  and  offices  which  are  finding  that  their 
investigations  require  a  fuller  knowledge  of  the  soil.  Basides  fur- 
nishing such  analytical  data  the  laboratories  have  continued  certain 
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fundamental  investigations  called  for  by  the  problems  encountered 
in  the  field  work  and  necessary  to  an  understandings  of  the  handhnj 
of  soils  and  fertilizers. 

The  modem  methods  of  analysis  of  soil  solutions  have  been 
brought  together  in  a  publication.  Many  of  these  methods  hare 
been  devised  and  perfected  in  the  Bureau.  The  publication  thos 
makes  accessible  to  all  soil  investigators  information  which  hitherto 
was  widely  scattered  and  out  of  the  reach  of  many. 

The  movement  of  water  in  typical  soils  of  agricultural  importance 
and  the  distribution  of  moisture  at  various  pomts  between  the  level 
of  the  ground  water  and  the  surface  have  oeen  experimentally  in- 
vestigated. The  distribution  of  water  at  various  depths  has  been 
shown  to  have  certain  analogies  to  electrical  and  thermal  phenomena, 
which  are  suggestive  of  new  methods  of  attacking  the  larger  prob- 
lem of  the  mutual  relation  of  soil  and  water.  It  has  been  found  that 
the  optimum  water  content  of  a  soil  is  closely  related  to  other  im- 
portant physical  properties  in  addition  to  being  the  water  supply  for 
plants,  an(l  thus  this  moisture  content  is  a  factor  of  the  utmost  im- 
portance in  the  growing  of  crops.  Intimately  connected  with  this 
subject  is  that  of  evaporation  or  water  at  ana  below  the  surface  of 
the  soil  under  various  conditions  of  mulching  and  packing.  The 
amount  of  water  lost  from  below  the  surface  has  been  found  to  lie 
practically  negligible  in  comparison  to  the  losses  due  to  direct  evap- 
oration from  depths  within  a  few  inches  of  the  surface.  The  capil- 
lary rise  of  soil  moisture  under  humid  and  arid  conditions  has  also 
been  experimentally  investigated,  and  the  loss  of  water  under  arid 
conditions  was  found  to  be  considerably  greater  than  under  humid 
conditions  for  a  short  period  of  time,  but  subsequently  the  arid  soil 
was  automatically  covered  by  a  mulch  which  protected  it  from  fur- 
ther rapid  loss  of  water.  These  experiments  explain  field  observa- 
tions, that  soils  in  arid  areas  while  very  dry  for  the  first  few  inches 
retain  their  moisture  at  lower  depths  much  more  persistently  and  for 
greater  length  of  time  than  do  soils  in  humid  areas. 

Of  the  properties  of  soils  which  influence  their  crop-producing 
power  the  next  in  importance  to  the  water-holding  power  is  prob- 
ably their  absorptive  capacity.  All  soils  show  this  remarkable  power 
of  absorbing  many  substances  from  solutions,  a  power  which  oper- 
ates until  a  definite  relation  is  established  between  the  composition 
of  the  solution  and  the  amount  absorbed  by  the  soil.  Of  the  inorganic 
substancies  which  a  soil  absorbs  the  most  important  are  the  common 
fertilizer  constituents,  and  consequently  a  detailed  study  of  the 
phenomena  accompanyinff  absorption  is  of  prime  importance  in  the 
development  of  a  rational  system  of  fertilization.  It  nas  been  found 
that  the  rate  at  which  the  soil  absorbs  one  of  these  mineral  fertilizers 
from  a  solution  follows  a  definite  and  simple  law,  and  the  converse 
process  of  leaching  follows  a  similar  law.  The  continual  leaching 
of  a  soil  which  has  absorbed  large  quantities  of  mineral  fertilizers 
lows  that  after  a  short  time  the  composition  of  the  percolate  dimin- 
shes  so  slowly  as  to  be  practically  constant,  no  matter  how  mucli  of 
he  absorbed  material  may  yet  remain  in  the  soil  and  no  matter  how 
^luble  this  absorbed  material  may  be  in  the  absence  of  the  absorbing. 
«?ent;  and  it  has  further  been  shown  that  for  different  soils  these 
oncentr<>*^^ons  of  the  several  constituents  vary  over  a  narrow  range 
jry'^    ir»    .onn^YimpfAlT    \Vioqa  of  the  Original  soil  solution.    Sda- 


BUREAU   OF   SOILS.  349 

ions  having  a  concentration  of  soluble  salts  much  in  excess  of  that 
efficient  to  kill  plants  have  been  added  to  soils  and  allowed  to  re- 
nain  in  contact  with  them  several  days,  after  which  time  crops  have 
^wn  satisfactorily,  because  the  soil  by  its  absorptive  power  auto- 
natically  reduced  the  concentration  of  the  solution  below  the  limit 
Rrhich  is  inimical  to  plant  growth.  In  this  way  plants  have  been  suc- 
cessfully grown  in  soils  to  which  as  much  as  3  or  4  per  cent  of  sodium 
Mirbonate  was  added,  although  the  limit  of  concentration  of  this  salt 
[)ermitting  plant  growth  is  approximately  one  one-hundredth  of  1 
3er  cent.  The  maximum  amount  which  a  soil  can  absorb  seems  to 
jear  a  definite  relation  to  the  crop-producing  power  of  the  soil — ^that 
s  to  say,  those  soils  which  are  recognized  in  the  fields  as  strongest, 
)r  that  maintain  their  fertility  the  most  readily,  are  those  which  the 
aboratory  examination  has  shown  to  have  the  highest  absorptive 
opacity  toward  both  mineral  and  organic  substances.  The  ab- 
»rptive  capacity  of  a  soil  has  been  shown  also  to  have  a  definite  rela- 
ion  to  its  physical  condition,  which  in  turn  is  undoubtedly  depend- 
ent to  a  large  extent  on  the  degree  of  flocculation  of  the  soil  trains. 

In  the  irrigation  of  certain  alkali  soils  their  power  of  absorption 
)f  the  alkali  salts  plays  an  important  part.  It  has  sometimes  been 
supposed  that  the  carbonates  which  form  the  principal  constituents 
)f  "  black  alkali "  can  not  be  removed  from  soils  by  irrigation  and 
Irainage,  although  this  has  proved  successful  in  reclaiming  soils  ear- 
ning '^  white  alkali."  The  laboratoir  investigations,  however,  have 
liown  conclusively  that  "  black  alkali "  can  thus  be  removed  from 
^il  even  when  it  contains  also  considerable  quantities  of  the  white 
ilkali  salts,  but  that  the  amount  of  water  and  the  time  required  is 
nuch  greater  than  in  the  case  of  "  white  alkali  "  soils. 

A  method  has  been  devised  which  by  automatically  maintaining 
he  atmosphere  in  a  confined  space  at  a  definite  humidity  brings 
;ubstances  which  are  either  too  wet  or  too  dry  into  any  desired  state 
)f  moisture  content.  This  method  has  been  used  tor  tobacco  of 
various  kinds  and  has  proved  satisfactory  not  only  in  the  laboratory, 
)ut  on  a  small  scale  commercially,  and  gives  promise  of  successful 
ipplication  to  factory  conditions. 

One  of  the  important  constituents  of  the  soil  in  arid  regions  that 
letermines  the  character  of  certain  types  of  alkali  is  the  mineral 
yypsum.  Studies  on  the  solubility  of  this  substance  have  been  con- 
inued  during  the  last  year.  Its  solubility  in  solutions  of  all  the  com- 
non  salts  and  in  mixtures  of  these  salts  nas  been  determined,  so  that 
t  can  now  be  safely  said  that  the  chemistry  of  many  types  of  alkali 
roils  is  well  understood.  The  study  of  the  chemistry  of  the  remain- 
ng  types,  including  those  containing  carbonates,  is  well  advanced 
ind  will  soon  be  brought  to  the  same  stage  of  completion.  These 
nvestigations,  which  are  fundamentally  important  and  absolutely 
lecessary  for  an  intelligent  handling  of  the  alkali  problem,  have 
)roved  to  be  of  great  value  in  physiological  investigations  of  plant 
ife,  in  geolog}^  and  in  many  technical  processes.  The  information 
)btained  from  these  investigations  has  explained  the  hitherto  in- 
jxplicable  observation  that  ftequently  the  arainage  water  from  any 
riven  alkali-containing  tract  shows  a  constant  proportion  between  all 
he  mineral  constituents,  although  the  absolute  amount  may  vary  con- 
iderably  from  time  to  time. 

The  investigations  on  the  solubility  and  leaching  of  the  phosphates 
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found  in  the  soils  and  those  used  as  commercial  fertilizers  have  been 
continued  with  special  reference  to  those  which  occur  in  fertilizers. 
This  investigation  has  been  extended  to  thorough  study  of  superphos- 
phates, and  it  has  been  determined  what  changes  take  place  when 
this  substance  is  added  to  the  soil  and  at  what  relative  rates  the 
several  constituents  will  be  extracted  by  the  soil  water.  A  study  of 
the  other  phosphates,  such  as  ma^esium,  iron,  and  aluminum,  pres- 
ent in  comparatively  small  quantities  in  superphosphates,  will  reach 
completion  at  an  early  date. 

Investigations  have  been  continued  on  the  mineralogical  and  chem- 
ical composition  of  the  different  sized  grains  in  the  soil,  on  the  ab- 
sorptive powers  of  different  soil  types  for  the  several  mineral  and 
organic  :rertilizers,  on  the  influence  of  large  amounts  of  surface,  es- 
pecially soil  surfaces,  upon  the  rate  and  character  of  the  chemical 
processes,  on  the  characteristics  of  the  soluble  or^nic  materials  in 
the  soil,  and  on  the  relation  of  soil  structure  and  tilth  to  the  amount 
and  character  of  the  soil  solution  and  to  climatic  environment. 

SOIL   FERTILITY   INVESTIGATIONS. 

A  marked  advance  has  been  made  during  the  last  year  in  develop- 
ing methods  of  soil  fertility  investigations,  and  the  I5ureau  is  now  in 
a  position  to  determine  in  soils  the  factors  or  causes  of  low  crop  pro- 
duction. The  crop  yield  is  influenced  by  climatic  conditions,  by  the 
lack  of  adaptation  of  a  class  of  crops  to  the  soil  type,  by  the  physical 
condition  of  the  soil,  and  by  certaiji  inherent  conditions  of  fertility 
or  infertility  in  the  soil  itself  which  in  the  past  have  been  but  littfc 
understood.  Even  when  all  the  climatic  ana  physical  conditions  are 
right,  there  are  nevertheless  many  soils  which  give  continually  de- 
creasing yields,  until  they  have  so  materially  deteriorated  as  to  make 
the  advisability  of  continuing  their  cultivation  a  serious  problem 
for  the  farmer.  It  is  this  inherent  infertility  in  soils  which  good 
farm  practice  aims  to  overcome  by  the  use  of  fertilizers,  stable  ma- 
nures, or  green  manuring,  and  it  is  this  inherent  infertility  as  a  factor 
in  low  crop  production,  and  the  action  of  these  fertilizers  on  the  soil, 
which  the  Bureau  has  been  studying.  The  determining  of  the  in- 
herent factors  of  fertility  and  infertility  leads  to  a  more  rational 
treatment  of  the  soil,  both  as  regards  soil  management  problems  and 
as  regards  the  application  of  specific  fertilizers. 

Extended  investigations  have  shown  that  in  many  soils  the  causes 
of  low  yields  may  be  directly  ascribed  to  substances  which  are  in  them- 
selves inhibitive  to  plant  growth;  that  is  to  say,  it  is  not  always  or 
even  generally  the  absence  of  beneficial  constituents  but  the  presence 
of  substances  deleterious  to  plants.    The  causes  of  low  yields  are  in 
'4onie  soils  overcome  by  the  action  of  mineral  fertilizers,  by  organic 
nanures,  by  green  manures  or  liming,  bv  the  introduction  of  an  ^- 
•lent  system  of  crop  rotation,  or  even  by  purely  cultural  methods. 
^le  toxic  condition  of  some  soils  can  also  be  frequently  allemted 
"^y  treatment  with  certain  nonplant-food  organic  substances.     There 
:e  other  cases,  however,  where  none  of  the  treatments  at  present 
rno'vn  will  remedy  the  low  yield  within  reasonable  time  and  eco- 
•.ically,  and  it  is  probable  that  new  substances  will  have  to  be 
nfl  ^'^  counteract  *no  *oxic  influences  in  such  soils. 
r       M-fpT-nniTiafin.  ha.  exact  uaturc  of  these  toxic  bodies  will 
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probably  prove  a  very  difficult  task,  as  only  small  quantities  seem  to  be 
mvolvea,  and  separation  by  ordinary  means  is  exceedingly  difficult. 
The  question  as  to  the  origin  of  these  substances,  whether  they  are 
formed  by  the  accumulation  of  root  excreta  in  a  soil  where  these  are 
not  taken  care  of  by  natural  processes  of  destruction  or  decay, 
whether  they  are  the  products  or  bacterial  or  other  life  within  the 
soil,  or  whether  they  are  formed  by  the  decomposition  of  vegetable 
matter  under  unfavorable  conditions  in  the  soil,  is  still  a  subject  for 
further  investigation.  These  various  problems  can  only  be  solved 
by  a  thorough  study  of  soil  physiology,  but  their  solution  will  be  of  the 
greatest  value  to  agricultural  science,  will  enable  us  to  unravel  the 
more  intricate  problems  of  the  soil,  and  to  understand  the  role  of  or- 
ganic and  inorganic  fertilizers,  furnishing  in  the  end  a  basis  for 
rational  agriculture. 

It  is  known  in  agricultural  practice  that  the  beneficial  effects  of 
well-rotted  stable  manure  can  not  generally  be  attained  by  the  use 
of  equivalents  of  the  mineral  plant-food  constituents  in  the  form  of 
commercial  fertilizers.  It  has  been  possible  to  show  that  the  organic 
substances  in  such  a  manure  have  in  themselves  a  function  in  promot- 
ing plant  growth  other  than  that  of  nutrition.  This  function  seems 
to  be  rather  one  of  providing  the  best  possible  conditions  for  plant 
growth  by  the  removal  of  or  action  upon  detrimental  substances  in 
the  soil  or  soil  extract,  or  by  direct  action  upon  the  excreta  of  plants. 

^Vhile  these  investigations  into  the  dommating  factors  or  causes 
o£  infertility  are  being  carried  on  with  a  view  to  acquiring  knowledge 
of  the  ulterior  causes  and  of  the  origin  of  these  causes,  there  has  been 
devised  for  the  use  of  the  farmer  a  method  of  direct  practical  appli- 
cation in  which  the  soil  is  tested  by  means  of  growing  plants  in 
«oils  treated  with  various  remedial  agents  for  infertility  commonly 
employed  in  agricultural  practice  in  the  form  of  various  commercial 
fertilizers,  stable  and  green  manures,  lime,  etc.  The  results  obtained 
by  these  determinations  of  the  manurial  requirements  of  soils  are  di- 
rectly applicable  to  the  field  and  to  the  different  kinds  of  substances 
at  present  available  for  ri^ricultural  treatments.  Considerable  work 
has  been  done  along  this  line  and  results  of  decidedly  practical  im- 
portance have  been  obtained,  and  wherever  it  has  been  tested  the 
method  has  been  found  to  conform  with  the  experience  of  practical 
agriculture  in  the  field. 

The  method  has  been  especially  tested  with  the  soils  of  some  of 
the  experiment  station  farms  where  records  of  their  soils  were  avail- 
able for  a  period  of  from  ten  to  twelve  years.  At  the  Ohio  Experi- 
ment Station,  at  Wooster,  and  at  the  Rhode  Island  station,  at  Kmgs- 
ton,  it  has  been  found  that  with  these  small  pots  in  a  two  weeks'  cul- 
ture of  wheat  plants  essentially  the  same  conclusions  have  been 
reached  for  the  different  soil  treatments  as  had  been  obtained  by  these 
stations  repeatedly  in  the  field  during  this  period,  or  in  some  instances 
only  after  experiments  lasting  ten  or  twelve  years.  The  method  has 
thus  Ix^en  thoroughly  checked*  against  the  wide  recorded  experience  in 
plot  experiments,  as  well  as  against  the  general  field  experience  of 
practical  farmers.  This  method,  therefore,  places  in  the  hands  of 
the  farmer  and  practical  soil  iiivestij^ator  a  ready  means  of  testing 
his  soils  to  determine  the  fertilizer  or  manurial  ioquirements  without 
the  great  expenditure  of  time,  labor,  and  money  involved  in  plot  or 
field  experiments. 
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MANTJRIAI.  REQUIREMENTS  OF   SOILS. 

The  Bureau  of  Soils  is  now  in  a  position  to  test  the  manurial  re- 
quirements of  soils  with  a  fair  degree  of  accuracy.  During  the  past 
year  an  investigation  has  been  carried  on  by  which  200  soils  have 
been  tested.  These  soils  represent  about  80  types  derived  from  a 
number  of  different  geological  formations.  They  were  taken  from 
twenty-three  States,  extending  from  the  Mississippi  River  to  the 
Atlantic  seaboard  and  from  Ehode  Island  to  Texas. 

In  this  investigation  the  value  of  nitrogen,  potash,  and  phosphorus 
in  the  form  of  nitrate  of  soda,  sulphate  oi  ix)tash,  and  acid  phosphate, 
respectively,  of  lime  when  air-slaked,  of  well-rotted  barnyard  manure 
and  of  finely  ground  cowpea  vines  was  tested.  These  ingredients 
were  supplied  to  the  soil  separately  and  in  various  combinations. 
Wheat  of  the  same  variety  was  used  throughout  as  the  test  crop  and 
all  of  the  conditions  for  growth,  excepting  tiie  manurial  treatments  to 
be  tested,  were  maintained  as  nearly  uniform  and  ideal  as  possible. 
With  the  same  ingredients,  used  in  like  form  and  in  the  same  com- 
binations, and  with  the  same  crop,  the  results  obtained  from  the 
200  tests  are  strictly  comparable,  and  far  exceed  in  number  any  other 
similar  tests  that  can  bo  brought  together  on  a  comparable  basis. 
The  paraffin-pot  method,  described  in  Circular  No.  18  of  this  Bureau 
and  mentioned  in  another  page,  was  used  in  this  investi^tion,  and 
while  it  is  not  designed  to  supersede  field  tests,  it  is  admirably  adapted 
to  an  investigation  of  this  character  and  is  verj  useful  as  a  method 
for  indicating  what  fertilizers  should  be  tested  in  the  field. 

While  these  tests  are  not  sufficient  in  number  to  enable  a  satisfactory 
study  of  so  vast  an  area  as  that  from  which  the  samples  were  taken, 
the  results  so  far  obtained  indicate,  with  a  few  exceptions,  that  the 
manurial  requirements  of  soils  depend  far  more  upon  the  class  of 
crops  grown,  the  character  of  fertilizers  or  manure  used,  and  the  treat- 
ment given  than  they  do  upon  the  type  of  soil  or  geological  forma- 
tion from  which  it  is  derived.  As  a  rule  the  manurial  requirements 
of  tlie  soils  of  a  county  or  district  where  the  agricultural  practices  an* 
fairly  uniform  show  hut  little  variation,  even  though  the  district  mav 
embrace  numerous  soil  types.  On  the  other  hand,  the  same  soil 
type  occurring  in  widely  separated  districts  may  show  a  marked  dif- 
ference in  manurial  requirements,  presumably  as  a  result  of  the  dif- 
ferences in  practices  which  prevail  in  the  two  districts.  As  an  illus- 
tration of  this  fact  I  would  cite  a  few  instances.  Five  tests  in 
triplicate  of  soils  from  Waycross,  Ga.,  show  a  marked  uniformity  in 
the  manurial  requirements  regardless  of  the  fact  that  thejr  represent 
five  types  and  two  soil  series.  The  same  soils  in  Escambia  County, 
Fla.,  show  a  very  different  requirement.  In  the  former  area  nitrate 
of  soda  is  rt])()ut  three  times  as  (efficient  as  sulphate  of  potash,  and 
while  lime  is  decidedly  beneficial  it  is  not  so  much  so  as  nitrate  of 
soda.  In  the  latter  area  sulj)hate  of  potash  is  equally  as  efficient  as 
nitrate  of  soda,  and  lime  is  more  than  twice  as  beneficial  as  the  three 
fertilizing  ingredients  combined.  A  Cecil  loam  from  Louisa  County, 
Va.,  was  markedly  benefited  by  all  three  of  the  fertilizing  ingredients 
and  lime,  while  the  same  soil  at  Appomattox,  Va.,  was  not  appreciably 
improved  by  any  of  the  ingredients  or  by  lime. 

In  the  iStates  of  Wisconsin,  Iowa,  Missouri,  Illinois,  Indiana, 


BUREAU    OF    SOILS.  353 

Ohio,  New  York,  and  Pennsylvania  the  response  to  the  ordinary 
forms  of  commercial  fertilizers  has  been  moderate,  slight,  or  in 
many  instances  almost  imperceptible.  In  those  States  organic  ma- 
nures in  the  form  of  cowpea  vines  or  stable  manure  have  been  very 
much  more  effective  than  the  chemical  ones.  Lime  alone  has  seldom 
shown  a  marked  effect.  'NATiile  the  results  obtained  for  these  States 
are  insufficient  to  be  representative,  they  are  in  conformity  with  the 
general  practices  of  the  vast  majority  of  the  farmers  living  there, 
who  as  a  rule  do  not  purchase  commercial  fertilizers  for  use  in  the 
growing  of  general  farm  crops,  but  who  for  the  most  part  recognize 
me  high  value  of  barnyard  manure  and  generally  utilize  all  that  is 
produced  upon  the  farm. 

In  the  Atlantic  and  Gulf  coast  States,  where  a  large  number  of 
observations  have  been  made,  the  soils  with  few  exceptions  respond 
in  a  marked  degree  to  the  use  of  chemical  fertilizers  and  lime;  and 
wrhile  cowpea  vines  and  barnyard  manure  are  in  the  majority  of 
^ses  superior,  the  relative  difference  between  the  values  of  these  sub- 
?tances  is  less  marked  than  in  the  first-mentioned  group  of  States. 
Here  the  relative  value  of  the  three  important  ingredients — nitro- 
gen, potash,  and  phosphorus — as  measured  by  the  growth  of  plants, 
issumes  the  same  oraer  in  eighty  out  of  one  hundred  instances, 
:he  rank  being  nitrogen  first,  potash  second,  and  phosphorus  third, 
)r  lowest.  • 

The  muck  soils,  regardless  of  locality,  respond  to  potash  more  than 
'o  any  other  of  the  ingredients.  There  is  also  a  tendency  for  potash 
to  hold  a  relatively  higher  rank  in  the  dark-colored  soils  of  the 
prairie  States  and  in  some  of  the  clay  and  clay-loam  soils  of  the  Pied- 
mont section. 

ALKALI    LAND   RECLAMATION. 

An  important  branch  of  the  Bureau's  work  is  the  investigation  of 
methods  for  reclaiming  alkali  soil.  As  is  well  known,  widespread 
iamage  and  injury  have  been  caused  in  many  of  the  western  irrigated 
listricts  by  the  rise  and  spread  of  alkali,  and  large  areas  of  fine  land 
liave  become  unproductive  on  this  account.  It  has  long  been  the 
policy  of  the  Bureau  to  study  this  important  question,  not  only  by 
[napping  the  extent  and  distribution  of  affected  land  in  the  various 
listricts,  but  also  by  pointing  out  remedies  to  check  the  spread  as  well 
IS  to  restore  worthless  lands  to  their  former  productiveness.  As 
described  in  my  former  reports,  it  was  deemed  advisable  actually  to 
demonstrate  that  by  certain  methods  even  the  worst  lands  coula  be 
freed  from  alkali  and  made  to  produce  good  crops. 

Five  stations  were  selected  at  various  points  in  some  of  the  most 
important  irrigation  centers  where  it  seemed  this  work  should  be 
carried  on.  At  each  of  these  places  were  chosen  tracts  of  from  20  to 
to  acres  of  strongly  impregnated  alkali  land.  On  four  of  these  tracts 
'he  removal  of  the  alkali  has  been  a  complete  success,  as  demonstrated 
Dv  the  growth  of  fine  crops,  and  while  on  the  fifth  tract  some  of  the 
ilkali  has  appeared  obstinate  and  difficult  to  remove,  a  large  part  of 
:he  land  is  in  excellent  shape,  having  been  fully  reclaimed.  This 
w-ork  of  the  Bureau  has  amply  proved  that  land  containing  even 
excessive  quantities  of  alkali  can  be  sufficiently  reclaimed  to  permit 
the  growth  of  crops  by  repeated  flooding  for  a  few  months.    To 
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remove  successfully  such  large  quantities  of  alkali  it  is  necessary  that 
the  soil  be  well  drained  to  a  depth  of  several  feet.  In  the  majority  of 
cases  where  excessive  accumulations  of  alkali  have  occurred  the 
drainage  of  the  soil  is  so  poor  that  some  form  of  artificial  drains^ 
must  be  supplied  before  beginning  operations.  At  each  of  tne 
demonstration  stations  the  Bureau  installed  a  drainage  system  con- 
sisting of  lines  of  drain  tile  laid  at  an  average  depth  of  4  Jeet  and  at 
intervals  of  130  to  225  feet,  the  distance  between  the  drains  depending 
on  the  texture  and  character  of  the  soil.  The  average  cost  or  instalE 
ing  these  systems  was  about  $20  i^er  acre,  governed  largely  by  the  cost 
of  tile  delivered  at  the  nearest  freight  station,  the  local  price  of  labor, 
and  the  character  of  the  soil  through  which  the  ditches  were  excavated. 
Considering  the  rapid  increase  in  value  of  all  irrigated  land  capable 
of  yielding  good  crops,  the  cost  of  installation  is  not  excessive  and  is 
compensated  soon  after  the  land  has  become  productive  again. 

The  progress  of  the  work  on  the  several  demonstration  tracts  dur- 
ing the  fiscal  year  just  closed  may  be  described  as  follows : 

On  the  Swan  tract,  situated  4  miles  west  of  Salt  Lake  City,  Utah, 
the  work  consisted  largely  of  making  experiments  with  various 
crops,  as  the  removal  of  the  alkali  had  practically  been  accom- 
plished by  repeated  flooding  for  several  months  in  1903  and  for 
a  short  period  in  1904^  Thirteen  acres  planted  to  alfalfa  by  the 
Utah  Experiment  Station  in  the  spring  oi  1905  made  a  fine  growth 
and  now  compares  favorably  with  crops  planted  on  alkali- free  soil 
in  various  parts  of  the  State.  Many  other  crops  were  planted  in 
1905,  some  of  which  required  considerable  cultivation,  ana  while  the 
early  growth  was  fair  the  lack  of  attention  was  evident  later  in 
the  season.  Ten  acres  that  had  been  planted  to  wheat  the  pre- 
vious year,  although  planted  late,  made  good  growth  and  produced  a 
fair  crop  of  heavy  wheat  of  excellent  quality. 

The  Bureau  took  control  of  17  acres  of  the  Swan  tract  early  in 
July,  1905,  the  remaining  23  acres  continuing  under  the  direction 
of  the  Utah  Experiment  Station.  This  land  was  carefully  leveled 
to  insure  more  even  irrigation,  the  soil  prepared  early  in  the  spring  of 
1906  and  seeded  to  alfalfa,  using  oats  as  a  nurse  crop.  The  stand 
promises  to  be  very  good.  This  makes  30  acres  in  alfalfa,  and 
while  the  crops  planted  on  the  remaining  10  acres  are  not  perhaps 
as  sensitive  to  alkali,  by  their  growth  they  clearly  demonstrate  the 
great  changes  that  have  taken  place  in  the  soil  since  it  has  been 
treated.  The  fact  that  alfalfa  can  be  successfully  grown  shows 
that  the  removal  of  the  alkali  has  been  most  thorough,  since  it  is  well 
known  that  young  alfalfa  is  one  of  the  plants  most  sensitive  to 
alkali.  Formerly  this  field  presented  a  most  desolate  appearance, 
with  large  areas  heavily  incrusted  with  alkali  and  a  scattering 
growth   of  the  resistant  greasewood. 

The  success  of  this  experiment  can  not  but  be  far  reaching  in  its 
nfluence  upon  the  alkali  Question  in  the  Salt  Lake  Valley.  There 
ire  thousands  of  acres  of  land  now  lying  idle,  and  much  of  it  can 
le  reclaimed  at  a  small  outlay  of  time  and  money.  While  the 
oresent  water  supply  is  perhaps  too  limited  to  warrant  the  reclama- 
ion  of  very  extensive  bodies  of  land,  it  is  nevertheless  adequate 
o  reclaim  and  irrigate  manj    liundreds  if  not  thousands  of  acres 

•  app»^  *ritlv  yvr  'liioQf    soil      "^he  opening  of  a  few  deep  ditches 
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to  supplement  the  natural  drainage,  followed  by  short  periods  of 
flooding,  is  all  that  is  necessary  to  sweeten  much  of  this  land  suflBi- 
dently  to  allow  profitable  cropping. 

On  the  Toft-Hansen  tract,  3|  miles  south  of  Fresno,  in  the  San 
Joaquin  Valley,  California,  some  important  changes  were  made  dur- 
ing the  year.    Our  former  work  had  resulted  in  freeing  the  upper 
layers  of  soil  from  alkali  and  very  satisfactory  crops  had  been 
l^rown,  and  while  the  alkali  (juestion  had  b^n  solvea,  a  constant 
irce  of    danger  was    the    high    ground  water  which  rises  very 
)idly  in  this  district  after  water  is  turned  into  the  canals  ea<m 
ring.     The  original  drainage  system  was  not  placed  very  deep 
on  account  of  the  slight  fall  and  small  size  of  the  tile  in  aU 
a^    :uls  the  question  of  keeping  the  drains  free  from  sand  and  silt 
>roved  serious.    In  order  further  to  experiment  with  lowering  the 
rround  water,  reclaiming  the  soil  to  a  greater  depth,  as  well  as 
ing  the  drainage  system  open  and  efficient  at  all  times,  it  was 
nou    it  advisable  to  install    a  new  drainage    system.     This  was 
^mpieted  in  November,  1905,  an  opportune  time  to  carry  on  such 
vork,  as  the  ground  water  was  then   8^  feet  below  the  surface, 
rhe  entire  drainage  system  was  lowered  from  1^  to  2^  feet.     All 
ines  of  tile  were  given  more  fall,  while  no  tiles  were  used  smaller 
han  4  inches  in  diameter.     A  galvanized-iron  wire  cable  was  also 
placed  in  all  lines  of  tile,  to  which  steel-wire  brushes  can  be  at- 
Ached  and  drawn  through  the  tiles  as  often  as  necessary  to  keep  them 
free  from  silt  and  roots. 

As  soon  as  the  water  was  turned  into  the  canals  the  ground 
plater  rose  rapidly,  and  it  was  evident  that  on  account  of  the  in- 
creased depth  of  the  drainage  system  the  pump  for  the  drainage 
jvater  must  be  able  to  remove  not  only  the  water  from  the  land 
drained  but  also  the  seepage  water  from  adjoining  lands.  Attempts 
'o  increase  the  efficiency  of  the  old  bucket  pump  proved  ineffective, 
:o  that  a  small  centrifugal  pump  was  attached  to  the  water  wheel 
operated  by  the  irrigating  canal.  It  was  the  general  opinion  that 
tne  centrifugal  pumps  could  not  be  successfully  operated  by  water 
3.  This  opinion  proved  erroneous,  since  from  the  day  the  pump 
svas  installed  it  has  easily  removed  the  sand  and  silt  carried  by  the 
drainage  water,  which  was  one  of  the  chief  difficulties  in  main- 
taining the  bucket  pump  in  good  repair.  The  pump  now  keeps  the 
ground  water  at  a  safe  depth  not  only  under  the  land  drained,  but 
imder  adjoining  farms,  to  the  extent  of  100  acres.  On  much  of  this 
land  in  former  years  the  ground  water  frequently  stood  a  few  inches 
from  the  surface  for  months  at  a  time.  Many  engineers,  farmers, 
ind  other  interested  parties  have  watched  with  the  greatest  interest 
3ur  efforts  to  solve  the  problem  of  lowering  the  ground  water,  since 
t  is  the  first  essential  step  in  any  extensive  attempts  at  removing 
ilkali.  The  success  of  this  work  has  proved  of  great  value  to  the 
Farmers  of  the  alkali  and  seepage  infested  district  about  Fresno, 
md  many  have  signified  their  intention  of  undertaking  work  similar 
.0  that  carried  on  by  the  Bureau. 

In  addition  to  caring  for  the  details  of  the  work  on  the  Toft- 
Hansen  tract,  a  number  of  observations  and  experiments  upon  the 
reatment  of  alkali  land  are  being  conducted  upon  the  soils  of  neigh- 
Kjring  farms.     At  the  close  of  the  present  irrigating  season  the 
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Bureau's  work  in  the  Fresno  district  will  close,  as  the  owners  of  the 
land  are  well  pleased  with  the  reclaimed  condition  of  the  soil  and 
the  success  of  the  newly  installed  drainage  system.  They  believe  in 
the  efficiency  of  this  method  of  reclamation  and  are  making  plans  to 
extend  the  drainage  system  to  other  parts  of  their  farms  anected  by 
alkali.  It  is  the  intention  of  the  Bureau  to  issue  a  bulletin  folly 
describing  the  results  of  these  experiments  in  alkali  reclamation, 
together  with  a  detailed  discussion  of  the  alkali  situation  in  the 
Fresno  district,  and  to  show  just  what  steps  are  necessary  to  check 
the  extensive  damage  inflicted  upon  the  valuable  vineyard  and  fruit 
lands  of  this  part  of  the  San  Joaquin  Valley. 

In  Washington,  in  the  Yakima  Valley,  the  results  have  not  been 
quite  as  satisfactory  as  was  hoped  when  the  work  was  commenced. 
While  parts  of  the  Gervais  tract  of  20  acres,  situated  3^  miles  south 
of  North  Yakima,  have  biM^u  thoroughly  reclaimed,  and  produced  in 
1905  a  heavy  crop  of  wheat  hay,  valued  at  $160,  other  parts  of  the 
tract  have  not  yielded  to  treatment  so  readily.  To  determine  just 
how  far  the  reclamation  of  the  soil  had  progressed,  alfalfa  and  wheat 
were  sown  in  the  fall  of  1905.  AVhile  the  early  growth  of  these 
crops  was  quite  favorable,  late  spring  freezes  badly  damaged  both 
the  wheat  and  alfalfa,  not  only  on  the  tract,  but  in  many  other  parts 
of  the  valley.  On  those  parts  of  the  tract  where  the  damage  from  un- 
favorable weather  conditions  Avas  most  manifest  the  soil  was  pre- 
pared and  reseeded  Avith  the  object  of  eventually  securing  a  stand 
of  alfalfa  on  the  entire  tract  before  freezing  weather  sets  in  this  fall. 
That  some  parts  of  the  tract  still  contain  appreciable  quantities  of 
black  alkali  is  evident  from  the  crop  returns,  from  repeated  chemical 
tests,  as  well  as  from  the  characteristic  dark  stains  in  the  soil.  In 
view  of  the  success  obtained  in  leaching  the  alkali  from  the  soil  in 
the  other  tracts  it  is  somewhat  difficult  to  explain  its  retention  by  the 
soils  of  the  Yakima  Valley.  It  is  well  known  that  hardpan  retards 
the  movement  of  alkali;  it  soenis  probable  also  that  tlie  volcanic 
ash  soils  of  this  valley  may  have  a  high  absorptive  capacitv,  enabling 
them  still  to  retain  injurious  quantities  of  black  alkali  in  spite  oi 
repeated  flooding.  liaboratorv  tests  are  being  made  to  determine 
iust  what  quantity  of  black  alkali  is  retained  by  these  soils  after 
long-continued  leaching.  It  may  be  found  that  in  order  to  eliminate 
all  the  alkali  from  the  soil  other  methods  of  treatment  may  be  neces- 
sary. It  will  be  ne(!essarv  to  determine  this  before  the  oureau  can 
recommend  specific  treatnumt  for  the  affected  lands  of  this  flourish- 
ing valley.  Land  values  are  so  high  and  good  lands  produce  such 
profitable  crops  that  the  exact  treatment  for  the  alkali  lands  should 
be  ascertained  if  ])()ssil)l(»,  oven  though  such  treatment  be  somewhat 
expensive  and  the  total  cost  of  reclamation  be  great  as  compared 
with  the  cost  of  reclamation  in  other  districts. 

The  record  of  the  Cummings  tract,  in  the  Salt  River  Valley, 
\rizona,  is  exc(»llent.  A  tract  of  20  acres  was  selected  for  demonstra- 
ion  Avork  3 J  miles  south  of  Tem])e.  The  field  once  produced  good 
Tops,  but  the  rise  and  s[)read  of  alkali  prevented  any  profitable 
rops  from  being  grown  on  it,  as  well  as  on  many  adjoining  farms. 
'  drainar'>  system  was  installed  early  in  1904,  but  no  water  was 
,  lilnKl..  ^  ..  oi^pViirig  out  the  all^"li  until  many  months  later.  When 
-        Mk-*    ^APqrnn  -nr^T"    -^'mdant,  the  removal  of  the  alkali 
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was  comparatively  simple.  At  the  present  time  14^  acres  supports 
a  fine  stand  of  alfalfa,  planted  in  November,  1905,  while  the  re- 
mainder produced  a  heavy  crop  of  barley.  Bermuda  grass  had 
proved  troublesome  on  parts  of  the  tract  in  former  years,  and  barlev 
was  sown  to  allow  more  frequent  stirring  of  the  soil  to  destroy » all 
traces  of  the  Bermuda  before  seeding  to  a  permanent  crop  like  alfalfa. 
To  insure  immunity  from  Bermuda  grass  this  part  of  the  tract 
will  be  carefully  cultivated  until  time  for  sowing  alfalfa  this  falL 
The  owner  of  the  land  is  fully  satisfied  with  the  showing  of  the 
crop  and  only  awaits  the  seeding  of  the  small  part  of  the  tract  to 
alfalfa  before  accepting  the  land  according  to  the  contract  originally 
agreed  upon.  As  the  water  supply  of  the  valley  is  still  fiirther 
increased  by  the  extensive  operations  of  the  United  States  Reclama- 
tion Service  in  constructing  storage  reservoirs  the  subject  of  elimi- 
nating alkali  and  controlling  the  ground  water  will  become  more 
important  and  the  Bureau  is  very  fortunate  in  having  undertaken 
and  completed  this  work  at  such  an  opportune  time. 

The  showing  of  the  O'Donnell  tract  in  the  Yellowstone  Valley, 
Montana,  is  fiuly  as  good,  if  not  better,  than  the  one  just  mentioned. 
This  tract  is  located  1  mile  west  of  the  center  of  Billings,  and  on 
account  of  the  alkali  could  not  produce  crops,  although  one  or  two 
ineffectual  attempts  had  been  made  a  score  of  years  ago.  A  drain- 
age system  was  installed  during  1904,  but  too  late  to  allow  any  flood- 
ing. During  1905  the  land  was  continuously  flooded  for  several 
months.  Hea\'y  spring  rains  greatly  assisted  the  reclamation. 
From  the  outset  the  drainage  system  worked  perfectly,  and  large 
quantities  of  alkali  were  removed  by  the  drainage  water.  Tests 
made  in  June,  1906,  showed  the  alkali  content  to  a  depth  of  4 
feet  had  decreased  to  approximately  0.20  per  cent  over  the  entire 
tract.  In  1904  the  soil  contained  more  than  1  per  cent  to  a  depth 
of  4  feet,  largely  concentrated  in  the  first  and  second  feet.  The 
comparison  shows  the  extent  to  which  the  alkali  had  been  removed 
by  a  single  year's  flooding.  Early  this  year  the  soil  was  put  in 
order  and  seeded  to  oats.  This  crop  by  the  end  of  June  was  nearly 
a  foot  high  over  the  entire  tract,  and  gave  promise  of  an  excellent 
crop,  which  will  be  harvested  in  August. 

Since  alkali  can  be  so  readily  removed  from  the  soils  in  the 
Billings  district  the  outlook  is  most  promising.  While  alkali  was 
not  especially  prominent  when  the  valley  was  first  irrigated,  after 
irrigation  was  commenced  it  spread  rapidly  and  threatened  to 
become  a  serious  hindrance  to  successful  farming.  The  spread  of 
alkali  was  very  rapid  for  a  number  of  years,  but  more  recently 
there  seems  to  be  a  tendency  for  the  alkali  areas  to  remain  within 
definite  limits,  although  the  concentration  appears  to  be  increasing 
within  those  limits.  Last  year  sentiment  looking  to  the  formation 
of  drainage  districts  was  thoroughly  aroused,  and  during  the  present 
year  the  work  of  construction  is  actually  under  way.  One  of  the 
worst  alkali  and  seepage  areas  has  been  included  in  a  drainage 
district,  and  a  deep  outlet  ditch  now  constructed  will  serve  to  carry 
the  surplus  water  from  smaller  more  detailed  drainage  systems  in 
individual  fields.  Smaller  local  drainage  districts  are  also  being 
formed  by  private  enterprise.  After  these  have  been  constructed 
detailed  dramage,  followed  by  flooding  and  cultivation  where  the 
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soils  contain  lar^e  quantities  of  alkali,  should  affect  a  cure  for  the 
worst  alkali  soils  in  the  valle}-.    This  district  is  certainly  to  be   , 
congratulated  in  taking  up  promptly  measures  that  will  eventually  I 
solve  the  alkali  question  for  the  entire  valley.  . 

In  carrj'ing  on  the  work  in  reclaiming  alkali   soils  the  Bureu  I 
has  had  many  different  conditions  to  meet  and  local  difficulties  to 
overcome.    At  each  tract  the  character  of  the  soil   differed  from 
that  of  the  other  tracts,  and  at  no  two  places  was  the  alkali  condi- 
tion the  same.    While  perhaps  in  a  few  instances  some  minor  mis- 
takes have  occurred,  the  Bureau  feels  that  great  progress  has  been 
made,  and  that  it  is  now  in  possession  of  much  valuable  informa- 
tion that  will  ffreatly  aid  the  farmer  who  wishes  to  undertake  the  | 
reclamation  of  nis  alkali  land.     That  the  alkali  question  is  a  serious  ? 
one,  demanding  immediate  attention,  no  one  familiar  with  condi-  j 
tions  in  irrigated  districts  will  deny,  but  the  Bureau  believes  as  a  ( 
result  of   its  experience   in   such   work   that  the   problem  can  be 
definitely  solved  in  each  district.     In  the  vast  majority  of  cases 
we  feel  assured  that  the  farmer  who  owns  alkali  land,  ancl  who  does 
not  undertake  the  reclamation  of  a  few  acres  at  least  every  year,  | 
is  committing  a  serious  mistake.     Few  farmers  even  in  the  worst 
alkali  districts  are  so  poor  that  they  can  not,  by  their  own  efforts, 
at  least,  begin  returning  their  worthless  land  to  its  former  con- 
dition.    Kwen  a  few  acres  reclaimed  and  once  more  producing  good 
crops  would  serve  as  a  strong  incentive  to  increase  continually  the 
acreage  of  reclaimed  soil. 

'1X)BACC0    INVESTIGATIONS. 

During  the  fiscal  year  just  closed  investigations  for  the  improve- 
ment of  tobacco  have  been  continued  in  Texas,  Alabama,  Ohio,  '^• 
ginia,  and  Connecticut.  The  tobacco  grown  in  Texas  during  the 
preceding  year  was  distributed  to  the  trade  for  the  purpose  of  ascer- 
taining its  commercial  value.  In  all  300  samples  were  sent  out,  and 
from  the  replies  received  it  can  be  positively  stated  that  the  tobacco 
produced  in  Texas  meets  the  requirements  of  the  trade  as  a  high-class 
domestic  filler.  About  200  acres  are  now  being  grown  on  the  Orange- 
burg soils  in  Nacogdoches,  Anderson,  Houston,  and  Montgomery 
counties  in  east  Texas,  while  in  central  Texas,  in  Lavaca  and  Lee 
counties,  experiments  are  being  conducted  on  similar  soils.  The 
industry  is  now  assuming  a  commercial  status,  as  a  ready  market  has 
been  created  for  the  leaf.  The  average  yield  is  600  pounds  per  acre. 
It  costs  the  farmer  about  9  cents  a  pound  to  grow  and  cure  the 
tobacco,  and  there  is  a  ready  sale  for  the  leaf  at  15  cents  a  pound, 
leaving  a  net  profit  of  $30  per  acre. 

The  Bureau  has  not  conaucted  any  field  experiments  this  year  in 
Texas,  its  force  of  experts  devoting  their  time  to  the  supervision  of 
the  crops  grown  by  the  farmers.  Every  grower  is  visited  once  a 
week,  or  oftener  if  necessary.  He  is  instructed  in  all  the  details 
'vjsential  for  the  production  of  the  crop,  from  selecting  the  soil  and 
iiuwing  plants  to  the  air  curing  of  the  crop,  when  the  tobacoo  is  ready 
^^r  the  packer.  Great  interest  has  been  shown  by  the  trade,  by  rail- 
uads,  and  by  local  interests  in  the  possibilities  of  east  Texas  as  a 
/-Ko/»nr-  p--^^nc»inr    •oon/^n    md  with  the  promising  beginning  made 
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in  the  counties  mentioned  there  is  every  reason  to  believe  that  this 
section  of  the  State  will  soon  be  recognized  as  an  important  factor 
in  our  tobacco  industry. 

The  investigations  for  the  production  of  filler  leaf  in  Alabama  have 
this  last  year  oeen  extended  into  Dallas  County,  in  the  southern  part 
of  which  the  Orangeburg  soils  appear.  In  Perry  County  the  acreage 
increased  over  100  per  cent.  A  ready  market  has  been  found  for  the 
product,  and  this  has  proved  a  stimulus  to  the  growers.  The  tobacco 
produced  is  similar  in  quality  to  the  Texas  and  Florida  leaf,  and  the 
cost  of  production  is  a  little  less  than  in  Texas,  owing  to  cheaper 
labor.  The  largest  yield  obtained  last  year  was  850  pounds  per  acre, 
at  a  cost  of  6  cents  a  pound,  or  $51  per  acre.  This  crop  sold  for  15 
cents  a  pound,  realizing  the  grower  a  net  profit  of  $76.50  per  acre. 

In  Ohio  the  work  oi  introducing  the  bulk  method  of  fermentation 
has  been  continued,  and  over  25,000,000  pounds  of  tobacco  has  been 
fermented  according  to  the  method  prescribed  by  the  Bureau.  It  has 
taken  a  period  of  five  years  to  accomplish  these  results,  and  the  sys- 
tem is  now  so  well  established  in  Ohio  that  the  packers  should  be  able 
to  proceed  without  further  supervision  by  our  experts. 

The  work  of  introducing  Cuban  seed  filler  in  Ohio  has  been  con- 
tinued, 25  acres  having  been  planted  by  the  farmers  under  the  direc- 
tion of  the  Bureau.  This  was  contracted  for  with  local  packers  at 
prices  ranging  from  18  to  20  cents  a  pound. 

Cooperative  experiments  have  also  been  conducted  with  the  Bureau 
of  Plant  Industry  in  the  selecting  and  breeding  of  improved  types  of 
tobacco,  with  a  view  to  securing  types  of  leaf  giving  a  larger  yield 
and  having  a  more  uniform  quality.  Selections  were  made  of  Zim- 
mer  Spanish,  Little  Dutch,  Ohio  Seedleaf,  and  Ohio  Cuban.  The 
seed  bolls  of  these  plants  were  carefully  protected  by  bags  to  pre- 
vent cross- fertilization,  a  record  being  kept  of  each  individual  plant. 
It  is  believed  that  this  method  of  selecting  seed  will  improve  the  native 
varieties  of  Ohio  tobacco,  since  where  so  many  varieties  are  grown 
as  in  the  Miami  Valley  of  Ohio  there  is  great  danger  of  its  becoming- 
mixed  and  deteriorating. 

The  experiments  begun  in  Virginia  in  1904  with  heavy  fire-cured 
tobaccos  have  been  continued  during  the  last  fiscal  year.  In  the  first 
year  of  this  work  it  was  demonstrated  that  by  the  use  of  carefully 
selected  fertilizers  the  profits  in  growing  this  type  of  leaf  could  b!e 
increased  considerably  as  compared  with  those  obtained  by  the  aver- 
age Virginia  farmer.  During  the  last  year  the  same  treatment  of 
the  same  land  was  followed,  and  between  the  two  crops  of  tobacco 
rye  was  sown  as  a  cover  crop  and  plowed  under  in  the  spring.  The 
results  obtained  show  accumulative  effects  of  the  fertilizer  and  cul- 
tural methods  used. 

A  3-acre  tract  of  land  was  divided  into  acre  plats,  each  plat  receiving 
a  different  fertilizer  treatment.  On  plat  No.  1  was  applied  a  ferti- 
lizer in  common  use  among  the  farmers,  this  containing  3  per  cent 
ammonia,  9  per  cent  phosphoric  acid,  and  3  per  cent  of  potash.  It 
was  applied  at  the  rate  of  400  pounds  to  the  acre,  at  a  cost  of  $5  an 
acre,  and  yielded  12  pounds  of  ammonia,  36  pounds  of  phosphoric 
acid,  and  12  pounds  of  potash  to  the  acre. 

Plat  No.  2,  was  treated  with  a  fertilizer  prepared  according  to  a 
formula  devised  by  the  Bureau.    It  consisted  of  500  pounds  of  ground 
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fish,  10  per  cent  ammonia,  100  pounds  of  bone  meal,  22  per  cent 
phosphoric  acid,  100  pounds  of  nitrate  of  soda,  19  per  cent  ammonia, 
and  150  pounds  of  potash — 50  per  cent  potash.  This  fertilizer  cost 
$16.46  per  acre  and  supplied  73^  pounds  of  ammonia,  57  pounds  of 
phosphoric  acid,  and  72  pounds  of  potash. 

Plat  No.  3  was  fertilized  with  1,200  pounds  of  ground  fish,  10  per 
cent  ammonia;  100  pounds  of  bone  meal," 22  per  cent  phosphoric  acid; 
150  pounds  of  nitrate  of  soda,  19  per  cent  anmionia ;  and  250  pounds 
of  sulphate  of  potash — 50  per  cent  potash.  The  cost  of  this  ferti- 
lizer was  $32.26  per  acre,  and  it  supplied  152  pounds  of  ammonia, 
70  pounds  of  sulphuric  acid,  and  120  poimds  ox  potash.  The  prod- 
uct from  these  experimental  plats  was  sold  at  public  auction  in  the 
Lynchburg  market.    A  statement  of  the  receipts  follows : 

Plat  No.  1.  Pocahontas  fertilizer: 

360  pounds  of  lugs,  at  $5.10  per  100  pounds |1&38 

367  pounds  long  leaf,  at  $8.25  per  100  pounds 30.27 

115  pounds  wrappers,  at  $10  per  100  pounds ILW 

Total,  842  pounds 6ai3 

Plat  No.  2.  Fertilizer  mixture  costing  $16: 

345  pounds  of  lugs,  at  $5.40  per  100  pounds 18.63 

398  pounds  short  leaf,  at  $7.50  per  100  pounds 29.85 

493  pounds  long  leaf,  at  $8.75  per  100  pounds 43.13 

60   pounds   wrappers,    at   $15   per   100   pounds 9.00 

Total,   1,296   pounds lOaOl 

Plat  No.  3.  Fertilizer  mixture  costing  $32: 

327  pounds  lugs,  at  $5.40  per  100  pounds 17.65 

420  pounds  short  leaf,  at  $7.25  per  100  pounds 32.55 

695  pounds  long  leaf,  at  $9.25  per  100  pounds 64.28 

85  pounds  wrappers,  at  $14.25  per  100  pounds 11,11 

Total,   1,527  pounds 125.59 

The  cost  of  production  for  the  three  plats  was,  respectively,  $44.50, 
$63.60,  and  $85.49,  which  shows  a  net  profit  of  $15.63  on  pkt  Na  1, 
$37.01  on  plat  No.  2,  and  $40.10  on  plat  No.  3.  It  is  interesting 
in  connection  with  this  experiment  to  note  that  the  same  plats  ot 

f round  receiving  the  same  treatment  in  1904  netted  profits  of  $5, 
21,  and  $24,  respectively.  These  figures  show  gains  in  1906  over 
1904  of  $10.62,  $16.01,  and  $16.10,  respectively,  a  result  that  is 
highly  significant  as  showing  that  the  productiveness  of  the  soil  is 
being  permanently  built  up  and  that  the  enriching  effects  of  the 
fertilizers  and  the  improvement  of  the  soil  through  better  cultivation 
are  cumulative. 

Investigations  for  the  improvement  of  the  bright  tobacoo  of  Vir- 
^nia  were  also  begim  during  the  last  fiscal  year,  ended  June  80, 
'906,  the  experimental  field  being  situated  near  Chatham,  in  Pittsyl- 
'unia  County,  the  center  of  the  bright  tobacco  belt  of  Virginia 
^nd  within  20  miles  of  Danville,  the  largest  market  for  this  dass 
)f  tobacco.  Three  acres  of  land,  with  the  necessary  curing  bams, 
>ave  been  secured,  and  the  land  is  divided  off  into  six  half-acre 
J»*a  on  which  ^  ^nous  fertilizer  treatments  are  applied.  On  plat 
^  ,  600  pound,  -f  a  local  2-8-2  fertilizer  is  usea  as  a  check  plat 
''mj  ^JftfQ  N'lfa  9.  :^    mrl  i  fhft  -fnl lowing  formula  is  used  at  the  rate 
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)f  500  pounds,  1,000  pounds,  and  2,000  pounds,  respectively:  350 
x)unds  of  nitrate  of  soda,  600  pounds  of  cotton-seed  meal,  700 
rounds  of  high-grade  acid  phosphate,  and  350  pounds  of  sulphate 
)f  potash,  the  percentage  being  4.8  nitrogen,  6.2  phosphoric  acid, 
)  potash.  On  plat  No.  5  only  quickly  available  ingredients  were 
ised:  250  pounds  of  nitrate  of  soda,  400  pounds  of  high-grade 
icid  phosphate,  150  pounds  sulphate  of  pota^.  Plat  No.  6  is  fer- 
ilized  the  same  as  plat  No.  3,  with  the  addition  of  1,000  pounds 
)f  lime.  The  experiment  is  still  in  progress  and  it  will  be  im- 
x)ssible  to  report  any  definite  results  until  next  year,  although  the 
present  indications  are  that  plats  Nos.  4  and  6  will  give  the  best 
■esults,  judging  bv  the  appearance  of  the  gi:owing  crop. 

The  investigations  in  Virginia  during  the  last  year  have  been 
inducted  in  cooperation  with  the  Virginia  Experiment  Station  at 
Blacksburg,  it  is  believed  to  the  mutual  benefit  of  the  station  and 
;he  Bureau. 

In  the  Connecticut  Valley  the  work  of  producing,  under  shade, 
I  wrapper  leaf  having  the  qualities  demanded  by  the  trade  has 
)een  continued,  in  connection  with  the  breeding  experiments  of  the 
Bureau  of  Plant  Industry.  Eleven  selections  were  taken  in  a  4-acre 
:ent,  seven  from  Sumatra  seed  and  four  from  Cuban  seed  of  the  third 
veneration  in  Connecticut.  The  yield  of  Sumatra  ranged  from  1,445 
30unds  to  1,612  pounds  per  acre,  and  of  Cuban  from  1,134  to  1,384 
rounds  per  acre.  Out  or  these  eleven  types  there  have  been  selected 
:wo  types  of  Sumatra  and  one  of  Cuban  seed  that  appear  to  meet 
:he  demands  of  the  trade. 

Besides  the  area  in  the  experimental  tent  of  the  Department,  there 
were  grown  last  year  about  120  acres  under  cloth  shade,  both  Cuban 
seed  and  Connecticut  Broadleaf  being  planted.  One  firm  growing 
:he  Broadleaf  sold  the  tobacco  for  $1,061.02  an  acre,  giving  a  profit 
3f  about  $300  per  acre.  The  Cuban  tobacco  was  sold  for  $1,200  per 
icre. 

Owing  to  the  serious  damage  caused  annually  in  Connecticut  by 
pole  sweat  or  houseburn,  the  Bureau  conducted  some  preliminary 
investigations  in  curing  sheds  containing  both  the  cut  and  primed 
:obacco.  A  detailed  record  of  the  moisture  and  temperature  condi- 
tions in  each  shed  was  kept,  as  also  of  the  condition  of  the  tobacco, 
with  a  view  of  determining  the  point  of  relative  humidity  and 
temperature  of  atmosphere  at  which  tobacco  would  begin  to  be 
iffected  with  pole  sweat,  and  the  means  to  prevent  the  atmospl^re 
>f  the  shed  becoming  such  as  to  favor  its  spread.  This  study  will 
ye  closelj  followed,  as  it  is  believed  that  results  can  be  obtained 
svhich  will  be  of  great  value  to  the  Connecticut  growers. 

Urgent  demands  have  been  made  upon  the  Bureau  to  extend  its 
operations  into  Florida,  Maryland,  Wisconsin,  and  Tennessee,  but 
)wing  to  the  limited  appropriation  for  this  work  it  has  so  far  been 
mpossible  to  comply  with  these  requests. 


SEPOBT  OF  THE  ENTOHOLOaiST. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington^  D.  C,  August  23^  19i 

Sir:  I  submit  herewith  an  executive  report  covering  the  wor 
the  Bureau  of  Entomology  for  the  fiscal  year  ending  June  30,  ] 
lividing  it,  in  accordance  with  your  instructions,  into  the  foUo^ 
leadings : 

(1)  A  review  of  the  operations  carried  on  during  the  fiscal 
L906. 

(2)  An  outline  of  the  plans  proposed  for  the  work  of  the  Bu 
for  the  fiscal  year  1907  under  appropriations  already  made  for 
P'ear. 

(3)  Suggestions  as  to  work  recommended  for  the  fiscal  year  en 
June  30,  1908,  for  use  in  preparing  estimates. 

Respectfully, 

L.  O.  Howard, 
Entomologist  and  Chief  of  Burec 

Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  TEAB. 

The  work  of  the  Bureau  during  the  year  bemnning  July  1,  1 
md  ending  June  30,  1906,  may  be  classified  as  follows: 

1)  Work  on  the  Mexican  cotton  boll  weevil. 

'2^  Work  on  the  cotton  boUworm. 

3)  Work  on  other  cotton  insects. 

|4)  Importations  of  useful  insects. 

'5)  Investigations  of  insects  damaging  forests. 

6)  Investigations  of  insects  damaging  deciduous  fruit  trees. 

(7)  Field-crop  insect  investigations. 

|8)  Work  on  insects  injurious  to  vegetable  crops. 

9)  Investigations  of  insects  in  their  direct  relation  to  the  he 
)f  man  and  domestic  animals. 

QO)  Work  on  scale  insects. 

(11)  Work  on  insects  iniurious  to  stored  products. 

(12)  Experimental  work  with  insecticides. 

13)  Work  in  bee  culture. 

14)  Work  in  silk  culture. 

15)  Miscellaneous  investigations  and  other  work. 

363 


(' 


364  DEPARTMENTAL  REPORTS. 

WORK    ON    THE    MEXICAN    COTTON    BOL.L.     WEEVIL- 

The  boll  weevil   investigations  have   been   under   tlie   iiiimedkt* 
charge  of  Mr.  W.  D.  Hunter. 

(JENEBAL   STATUS   OF   THE   PEST. 

The  growing  season  of  1904  was  remarkable  on  account  of  the  com- 
parative scarcity  of  the  boll  weevil  At  many  points  the  reduction 
was  so  great  as  to  give  rise  to  the  belief  that  it  had  been  extermi- 
nated or  had  emigrated  to  other  regions.  The  causes  of  this  com- 
parative scarcitv  are  complicated.  The  climatic  conditions  in  the  I 
summer  and  fall  of  1904,  together  with  the  work  of  the  cotton  cater-  * 
pillar,  greatly  reduced  the  number  of  hibernating  insects  in  the  1 
winter  of  1904-5 ;  then  occurred  a  long,  cold,  and  wet  winter,  the 
most  unfavorable  winter  to  the  weevil  since  the  insect  has  been  in 
Texas.  Owing  to  these  conditions,  some  of  the  area  that  became 
infested  late  in  the  season  of  1904  was  entirely  void  of  weevils  in  the 
early  part  of  1905,  but  the  fall  movements  of  the  weevil  in  1905 
more  than  covered  this  area.  Opportunities  were  therefore  given 
in  the  fiscal  year  1906  for  studies  for  which  there  had  been  pre- 
viously but  little  opportunity,  and  many  points  that  have  a  bearing 
upon  the  possibility  of  the  continued  advance  of  the  pest  were 
investigated. 

EXPERIMENTAL  FARMS. 

The  value  of  experimental  field  work  in  its  final  analysis  depends 
very  largely  upon  the  number  of  seasons  through  which  it  has  been  car- 
ried and  upon  the  variability  of  these  seasons.  In  the  case  of  the  boll 
weevil  the  insect  is  constantly  advancing  into  new  regions,  and  is 
constantly  confronting  new  conditions  to  which  it  must  adapt  itself. 
For  these  reasons,  during  the  fiscal  year  1906  the  Bureau  con- 
tinued experimental  field  work  at  fourteen  places  in  Texas  and  two 
in  Louisiana.  The  aggregate  acreage  which  was  placed  under  con- 
tract in  these  experiments  was  877.  On  these  places,  which  in  most 
cases  have  been  under  observation  for  several  years,  the  modifications 
in  the  cultural  system  of  mitigating  damage,  made  necessary  by  the 
changing  habits  of  the  insect,  were  carefully  studied.  This  work, 
of  course,  is  intimately  connected  with  the  work  carried  on  in  the 
laboratory.  The  experimental  fields  were  located  in  Anderson, 
Bexar,  Dallas,  Karnes,  Kaufman,  Limestone,  Navarro,  Kobertson, 
Travis,  Victoria,  Wharton,  and  Williamson  counties,  Tex.,  and 
De  Soto  and  Vernon  parishes,  La.  The  same  form  of  contract  was 
used  as  in  previous  years,  and  the  total  cost  to  the  Bureau  of  the 
-»?>nrip]pte  r^hjivfiff^  '^^  the  cottou  gv  vu  wa«  Jess  than  $2,500. 

av*a.  ;*v."  Li  jT'     -  •  ^c  OV.C  A     -.vjjerimental  plats,   numerous 

*ooximents  weio  condi  ;ica  havinjj       rearing  on  the  practical  con- 

•  ol  of  the  weevil.    In  one  locality  aix  area  was  found  exactly  suit- 

<\p^  for  «Ti  :»Y<^opri/>/|  experiment    t    he  hand  picking  of  tiie  infested 

•  s.    S-i  itt      A^criments  lu^'    h^a  tried  before,  l)ut  never  under 

.V    -Q-  V  ,KU     irrim^-^onooQ.      further  tests  in  the  field  were  made 
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I'ith  Paris  green  and  other  poisons  in  order  to  check  the  results  of 
■ormer  work.    This  was  deemed  necessary  on  account  of  the  very 

'eat  importance  that  has  been  placed  by  different  people  on  the 

ssibility  of  poisoning  the  boll  weevil.  An  extensive  canvass  of  the 
y  e  was  made  to  find  farmers  who  had  followed  the  practice  of 
■ail  destruction  of  the  plants  and  other  recommendations  of  the 
Jureau,  and  their  experiments  have  been  collected  and  tabulated. 
Ln  especial  study  has  been  given  the  question  of  the  occurrence  of 
'^olunteer  cotton,  on  account  of  the  important  effect  which  its  pres- 
nce  has  upon  the  damage  done  by  the  weevil.  At  the  same  time 
nanv  observations  have  been  made  to  determine  the  effect  of  direct 
unshine  for  destroying  the  pest.  Moreover,  the  continued  spread  of 
he  weevil  has  been  watched  carefully,  and  publications  regarding  the 
lew  territory  infested  have  been  issued  in  cooperation  with  the 
fVeather  Bureau  when  deemed  desirable. 

The  Bureau  has  also  withheld  a  fund  to  be  used  if  the  eradication 
>f  isolated  colonies  should  become  advisable.  There  is  still  danger 
hat  outbreaks  of  this  kind  will  be  found  far  beyond  the  principal 
nfested  region.  Whenever  a  discovery  of  this  kind  shall  be  made 
he  Bureau  is  ready  to  attempt  the  destruction  of  the  local  colony. 
[t  is  possible  that  in  this  way  the  advance  of  the  insect  can  be 
considerably  retarded. 

A  careful  study  has  been  made  of  the  conditions  in  western  Texas, 
n  order  to  determine  whether  the  weevil  will  be  likely  to  spread  to 
:hat  part  of  the  State  in  spite  of  the  prevalent  supposition  that  such 
spread  will  not  take  place. 

LABORATORY    WORK. 

In  the  main  laboratory  at  Dallas,  Tex.,  much  work  was  done  in 
continuation  of  experiments  already  started,  but  at  the  same  time  a 
lumber  of  new  lines  of  work  were  mstituted.  In  the  breeding  cages 
experiments  were  carried  on  to  determine  the  effect  of  different  tem- 
peratures and  condition  of  food  supply  upon  the  development  of  the 
weevil.  The  breeding  of  parasites  was  continued,  and  an  especial 
itudy  was  made  of  a  native  ant  {Solenopsis  geminata)^  which  seems 
to  be  becoming  more  and  more  an  important  factor  in  the  natural 
control  of  the  weevil.  This  ant  has  long  been  known  as  the  impor- 
tant enemy  of  the  leaf  worm  of  cotton,  and  is  generally  distributed 
hroughout  the  cotton -growing  area.  It  feeds  upon  nectar  as  well 
IS  upon  animal  food.  Examinations  of  several  thousand  squares 
collected  from  different  localities  in  Texas  showed  that  this  ant  de- 
stroyed at  times  as  much  as  50  per  cent  of  the  weevils.  The  propor- 
ion  destroyed  varied  according  to  the  conditions  which  are  favor- 
ible  for  the  work  of  the  ant.  The  adult  weevil  is  not  attacked,  but 
he  immature  stages,  and  especially  full-grown  larvae  and  pupae,  are 
nost  abundantly  destroyed.  Frequently  the  ants  enter  squares  which 
ire  still  hancfing  upon  the  plants,  but  as  a  general  rule  entrance  is 
nade  only  a  her  the  square  has  fallen  to  the  ground.  Certain  points 
,^oncerning  the  distribution  of  this  ant,  its  adaptability  to  different 
>o\\  conditions,  and  the  possibility  of  its  artificial  propagation,  have 
>een  studied.  In  many  localities  it  is  certainly  the  most  important 
latural  factor  in  the  control  of  the  weevil,  and  seems  to  be  becoming 
nore  effective. 
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In  connection  with  the  laboratory  work,  especial  studies  were 
made  in  areas  of  great  weevil  abundance  and  scarcity,  in  order  to 
determine  if  possible  the  reasons  for  these  conditions. 

An  especial  laboratory  study  was  made  of  the  growth  in  the  cot- 
ton square  or  boll  known  as  proliferation,  which  more  or  less  fre- 
quently destroys  the  weevil.  The  results  of  this  study  show  a- 
actly  in  what  ways  proliferation  affects  the  insect,  and  it  is  hoped 
that  it  will  furnish  a  basis  for  work  that  may  be  done  by  (he  phnt 
breeders  of  the  Bureau  of  Plant  Industry.  Many  new  features 
were  discovered,  and  the  subject  is  treated  in  a  bulletin  about  to  be 
issued. 

TRUE    PABASITES    OF   THE    BOLL    WEEVIL. 

For  many  years  after  the  weevil  came  into  Texas  it  was  found 
that  parasites  had  but  little  effect  upon  it.  It  has  recently  been  ascer- 
tained, however,  by  agents  connected  with  this  investigation  that  in 
the  Brownsville  neighborhood  at  least  50  per  cent  of  the  early  stages 
are  sometimes  destroyed  by  parasites.  In  order  to  ascertain  whether 
it  is  possible  to  assist  the  work  of  these  beneficial  insects,  an  exten- 
sive series  of  experiments  and  observations  has  been  unaertaken  in 
the  laboratory.  This  work  divides  itself  into  two  branches:  (1)  An 
investigation  of  the  possibility  of  introducing  from  the  North  para- 
sites 01  insects  related  to  the  boll  weevil,  and  (2)  an  investigation 
of  parasites  of  southern  insects  related  to  the  boll  weevil.  A  suita- 
ble case  for  transporting  parasites  has  been  devised^  and  much 
information  has  been  obtained  that  may  have  a  (practical  bearing. 
An  instance  of  this  is  that  the  squares  which  remain  hanging  upon 
the  plants  have  been  found  invariabl}'^  to  show  the  highest  percentace 
of  i)arasitism.  In  this  discovery  is  a  valuable  suggestion  for  the 
experts  who  are  engaged  in  obtaining  suitable  varieties  of  cotton  for 
planting  in  weevil -infested  regions.  A  number  of  instances  of  the 
effective  work  of  parasites  on  cotton  insects  other  than  the  boll  weevil 
are  well  known.  In  one  case  the  destruction  of  over  95  per  cent  of 
the  eggs  of  the  cotton  leaf  Avorm  by  an  egg  parasite  has  beien  noticed. 
The  cotton-square  borer  (Uranofes  mclimts)  is  parasitized  to  such 
an  extent  that  only  one  or  two,  instead  of  s(»veral  oroods,  as  would  be 
normal,  are  alloAved  to  mature  in  a  season.  With  such  analo^es 
and  the  known  success  which  has  attended  similar  experiments,  it  is 
considered  that  the  work  reflating  to  parasites  of  the  boll  weevil  is 
of  the  utmost  im])ortan(.-e.  That  small  results  have  been  gained 
from  the  work  of  ])arasitos  up  to  this  time  is  largely  due  to  the  recent 
invasion  of  the  cotton  fields  of  the  South  bv  the  insect. 

HIMERNATION    KXPKRIMENTS. 

The  most  important  hibernation  Avork  which  has  been  undertaken 
is  referred  to  in  a  succeeding  paragraj)!!,  under  the  head  of  "  Coopera- 
ion  Avith  the  Louisiana  (*rop  pest  connnission."  In  addition  to  that 
vork,  however,  during  the  fiscal  year  1906  much  has  been  done 
n  Texas  and  esj^ecial  attention  has  been  given  to  determining  the 
naximum  time  which  the  weevils  can  live  without  cotton.  Aside 
rom  the  25.000  weevils  utilized  in  the  work  at  Keatchie,  La.,  15,000 
itilized  in  the  work  in  Texas,  11,000  of  which  were  placed 
,     )olinG    ylu^vf    I'^pvent  conditions  for  hibernation  were 
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xan^d.  At  Victoria  another  large  number  of  weevils  were  tested 
Q  a  similar  way,  and  at  Calvert  (an  intermediate  point)  still  others 
vere  used.  In  addition  to  the  field  conditions  under  which  some  of 
hese  weevils  were  placed,  others  were  placed  in  different  substances, 
uch  as  cotton  seed,  in  order  to  determine  the  likelihood  of  their 
«ing  conveyed  in  various  materials  into  which  they  might  make 
heir  way  during  their  late  summer  and  fall  dispersion.  This  work 
■elative  to  hibernation  will  lead  to  a  detailed  report  on  the  subject 
o  be  issued  during  the  fiscal  year  1907. 

COOPERATION  WITH  THE  LOUISIANA  CROP  PEST  COMMISSION. 

The  cooperation  between  the  Bureau  of  Entomology  and  the  Lou- 
siana  crop  pest  commission,  which  was  begun  in  1904,  when  Prof. 
3.    A.   Morgan   was  secretary   of   the   commission,   was   continued 

ong  similar  lines  during  the  fiscal  vear  1906,  with  Mr.  Wilmon 
r^ewell,  who  became  secretary  in  February,  1905.  Provision  was 
nade  for  the  payment  of  three  entomologists  who  reported  jointly 
:o  the  secretary  of  the  crop  pest  commission  and  to  Mr.  Hunter, 
he  agent  in  charge  of  the  boll  weevil  investigation  of  the  Bureau. 
During  the  season  of  1905  it  was  planned  to  enter  upon  an  extensive 
;tudy  of  the  so-called  migratory  movement  of  the  boll  weevil  on 
siecount  of  the  possibility  of  learning  some  method  of  checking 
Further  advances  or  at  least  of  learning  the  approximate  time  when 
dther  regions  may  become  infested.  Unfortunately,  on  account  of 
the  occurrence  of  yellow  fever  in  Louisiana  in  the  summer  of  1905 
Eind  the  consequent  rigid  quarantine,  it  was  impossible  to  carry  on 
this  work  as  planned.  Nevertheless,  when  the  quarantine  was  lifted 
In  November  a  number  of  important  observations  were  made. 

In  cooperation  with  the  Louisiana  commission,  it  was  possible 
for  the  Bureau  to  undertake  a  most  extensive  series  of  experiments 
relating  to  the  hibernation  of  the  weevil.  For  some  years  we  have 
been  accumulating  data  reffardinff  the  hibernation  of  the  weevil, 
but  the  CTeat  importance  oi  complete  knowledge  made  it  necessary 
that  still  more  extended  work  should  be  begun.  In  the  fall  of 
1905  more  than  25,000  weevils  were  placed  in  large  cages  constructed 
by  the  Louisiana  commission  at  Keatchie;  17,600  were  collected  in 
Texas  and  the  remainder  in  Louisiana.  In  different  cages  attempts 
were  made  to  reproduce  the  various  conditions  that  may  be  found  in 
cotton  fields  in  the  South.  Some  cages  were  left  with  the  cotton 
standing,  and  in  others  everything  was  removed;  in  others  trash, 
puch  as  moss  and  logs,  as  well  as  cotton  seed,  was  placed.  The  18 
large  cages  together  gave  an  opportunity  of  reproducing  a  very  great 
variety  of  conditions.  The  records  of  daily  emergence  of  weevUs  in 
these  cages  has  been  carefully  kept.  The  information  obtained  will 
result  in  the  completion  of  our  knowledge  as  to  how  the  weevils  pass 
the  winter,  which  has  hitherto  been  incomplete. 

WORK    ON    THE    COTTON    BOLLWORM. 

The  work  on  this  insect  during  the  fiscal  year  was  largely  in  the 
character  of  demonstrations  indicating  the  value  of  conclusions 
iilready  reached  and  detailed  in  the  last  annual  report  of  the  Bureau. 
Unlike  the  boll  weevil,  the  boUworm  has  existed  for  such  a  long 


368  DEPARTMENTAL   REPORTS. 

period  in  this  country  that  no  apparent  process  of  adaptation  or 
change  of  habits  is  going  on.  In  consequence  it  has  been  considered 
unnecessary  to  continue  the  technical  work  on  the  life  history  of  the 
pest.  The  demonstration  work  was  carried  on  upon  120  acres  of  cot- 
ton in  Hunt  and  Kaufman  counties  in  Texas,  and  in  the  Chickasaw 
Nation  in  the  Indian  Territory.  In  addition  to  this  work,  which  was 
done  under  contract,  some  successful  efforts  were  made  in  the  local 
extermination  of  the  bollworm  by  means  of  poisons. 

WORK  ON  OTHER  COTTON  INSECTS. 

While  incidentally  more  or  less  work  on  other  insects  injurious  to 
cotton  has  been  done  by  the  force  employed  in  the  cotton  boll  weevil 
investigations,  the  bulk  of  the  work  in  this  direction  has  been  done 
under  cooperation  Avith  the  Texas  State  Agricultural  Experiment 
Station,  at  College  Station,  Tex.  An  agent  of  the  Bureau  has  been 
stationed  at  the  college  to  devote  his  attention  to  some  studies  of  the 
minor  insects  of  the  cotton  belt.  A  very  important  discovery  has 
been  made  in  connection  with  these  studies,  in  propa^ting  the  pre- 
daceous  enemies  of  a  plant  louse  {Aphis  gossypii)^  which  sometimes 
causes  great  damage  to  young  cotton.  These  predaceous  enemies  are 
ladvbirds  of  the  family  Coccinellida,  and  it  has  been  shown  that 
where  they  can  be  started  in  their  work  a  few  weeks  earlier  than  thev 
normally  appear  the  injury  by  the  plant  louse  will  be  greatly  reduced. 
Following  this  suggestion,  a  very  large  number  of  specimens  of  the 
various  species  of  ladybirds  were  carried  through  the  winter,  and  in  at 
least  one  instance  their  introduction  into  a  seriously  damaged  field 
resulted  in  a  very  short  time  in  the  practically  complete  eradication 
of  the  plant  louse.  It  is  believed  that  this  work  wiU  lead  to  a  prac- 
ticable method  of  controlling  a  pest  which  causes  very  considerable 
damage  to  cotton. 

IMPORTATIONS   OF   USEFUL  INSECTS. 

The  especial  lines  of  work  and  new  introductions  which  were  de- 
tailed in  the  last  report  of  the  Bureau  have  been  actively  continued. 
By  far  the  greatest  importations  of  the  year  have  been  of  parasites 
and  predaceous  enemies  of  the  gipsy  and  brown-tail  moths,  in  coop- 
eration with  the  officials  of  the  State  of  Massachusetts,  as  described 
below.  Some  new  introductions  have  been  planned  relating  to  fniit 
insects,  and  notably  the  codling  moth,  and  an  effort  will  be  made  to 
introduce  parasites  of  the  latter  insect  from  France  and  other  Euro- 
pean countries  the  present  summer  and  autumn.  The  experiments 
with  the  kelep  or  boll  Avecvil  ant  from  Guatemala  and  the  various 
enemies  of  scale  insects  have  been  under  way  during  the  year. 

It  is  possible  in  many  instances  to  secure  the  sending  of  beneficial 
nsects  by  the  official  entomologists  of  other  countries  without  expense 
o  the  Department,  as  was  done  notably  in  the  case  of  the  introduc- 
ion  of  Scufellifitfr  n/anea,  the  important  enemy  of  the  black  scale. 
*''om  the  government  of  Cape  Colony,  South  Africa.  In  return  for 
..  ih  <5oi'vices  and  as  an  earnest  for  possible  future  courtesies  of  the 
amt  or^  -^xportations  of  parasitic  and  predatory  insects  have  been 
his  country,  under  the  auspices  of  the  Bureau,  to  foreign 
-yr  jiKip  *n<afqnor  hpc    nkcu  placc  during  the  fiscal  year. 
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Diiisvis  pentagonUn  a  scale  insect  which  occurs  more  or  less  abun- 
lantly  upon  various  fruit  trees  in  portions  of  the  United  States,  is  a 
serious  enemy  to  the  mulberry  tree  in  Italy,  and  therefore  sendings 
in  large  quantity  of  parasitized  scales  of  this  species  have  been 
shipped  to  Dr.  Antonio  Bcrlese,  the  head  of  the  Royal  Station  for 
A.gi*icultural  Entomology  at  Florence,  Italy.  After  arrival  two  spe- 
cies of  parasites  were  bred,  namely,  ProspalUi  murtfeldtii  How.  and 
P.  herlesei  How.  Attempts  have  been  made  to  colonize  these  para- 
sites in  Lombardy  in  the  hope  that  they  will  prove  effective  aids  in 
the  reduction  of  the  mulberry  scale. 

INTRODUCTION  OF  THE  NATURAL  ENEMIES  OF  THE  GJPSY   MOTH  AND  THE  BROWN-TAIL 

MOTH. 

In  the  last  report  an  account  was  given  of  the  work  undertaken 
in  cooperation  with  the  State  of  Massachusetts  in  the  introductiori  of 
the  European  parasites  of  these  two  extremelv  injurious  insects, 
whose  threatened  spread  beyond  the  borders  oi  the  New  England 
States  is  at  present  a  matter  of  lively  concern  to  the  fruit  and  forest 
interests  of  the  United  States.  It  was  shown  that  by  the  cooperation 
of  the  official  entomologists  in  European  countries  and  by  agents 
engaged  by  the  Chief  of  the  Bureau  during  a  European  trip  in  June 
and  July,  1005,  many  hundreds  of  parasitized  larva*  and  pupa;  of  the 
gipsy  moth  from  various  f)arts  of  Europe  were  sent  to  Boston  and 
held  for  the  propagation  of  parasites. 

Prior  to  the  beginnirig  of  this  undertaking  it  was  supposed  that 
the  entire  work  would  be  done  in  this  way,  and  that  the  simple  send- 
ing from  Europe  to  Boston  of  parasitized  full-grown  larva;  and  pupa? 
of  both  of  the  injurious  insects  and  the  subsequent  propagation  and 
distribution  of  the  parasites  in  and  from  a  w^ell -equipped  laboratory 
w^ould  be  the  speediest  and  easiest  method  of  accomplishing  the 
desired  results,  but  as  the  investigation  proceeded  it  was  found,  in 
spite  of  a  total  silence  on  this  point  in  European  records,  that  the 
newly  hatched  larva;  of  the  brown-tail  moth,  passing  the  winter  as 
they  do  in  great  numbers  surrounded  in  mass  by  silken  webs  and 
spun-in  leaves,  are  also  parasitized.  It  was  further  found,  also,  that 
the  eggs  of  both  the  gipsy  moth  and  the  brown-tail  moth  contain 
parasites  in  paits  of  p]urope.  Therefore  arrangements  were  at  once 
made  to  enlarge  the  scope  of  the  sendings  and  to  secure  the  importa- 
tion from  P^urope  of  large  numbers  of  the  over-wintering  nests  of 
the  brown-tail  moth  during  the  autumn  of  1905  and  the  winter  of 
1905-6  and  of  the  o,g^  masses  of  both  species  at  a  later  date.  In  the 
meantime  a  house  well  situated  for  laboratory  purposes  was  rented 
by  the  superintendent  for  suppressing  the  gipsy  and  brown-tail  moths 
for  the  State  of  Mnssachusetts,  Mr.  A.  H.  Kirkland,  in  the  town  of 
North  Saugus,  in  a  locality  well  surrounded  by  forest  growth  abun- 
dantly infested  l)v  both  species;  and  a  trained  assistant  was  put  in 
charge.  About  150  breeding  cages  were  constructed,  and  arrange- 
ments were  made  for  the  erection  of  large  screened  structures  over 
infested  trees  in  the  woods. 

During  the  winter  117,257  nests  of  the  brown-tail  moth  Avere  re- 
ceived from  33  localities  in  Europe,  ranging  from  North  Germany 
south  to  Hungary  and  west  to  Brittany,  and  comprizing  a  large  range 
jf  varying  elevations  and  climatic  conditions.    Only  a  small  number 
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of  parasites  were  reared  from  the  majority  of  thef^e  localities,  bat 
very  satisfactory  numbers,  amounting  to  70,000,   were  i-eared  alto- 
gether, the  largest  numbers  coming  from  12  diffei*ent  localities.   Of 
the  70,000  i)arasites  reared,  it  is  safe  to  say  that  about  8  per  cent  wen? 
hyperparasites — that  is,  parasites  upon  parasites.     By  the  time  thr 
parasites  began  issuing  from  these  nests  an  expert  of  the  Bureau. 
Mr.  E.  S.  G.  Titus,  had  l)een  placed  in  charge,  and  by  means  of  the 
specially  constructed   breeding  cages  it  was  a   comparatively  easy 
matter  for  this  expert  to  separate  the  hyperparasites  from  the  true 
primary  parasites  and  to  destroy  the  former.     There  were  three  ^p^ 
cies  in  particular  which  promised  good  results,  namely,  one  which  for 
the  present  must  be  called  Pteromalus  processionecp  Ratz.  and  another 
undetermined  species  of  the  same  genus,  together  with  Tlahrohrumn 
hi'cricornis  Wesm.     They  began  to  appear  about  April  25  and  con- 
tinned  to  issue  until  about  June  15.     With  the  cooi:)eration  of  Mr. 
Kirkland,  a   numl)er  of  localities  were  found  in  which  there  was 
slight  (Iang(»r  of  forest  fire  and  in  which  no  work  against  the  moths 
would  be  undertaken  for  at  least  .some  months  to  come,  and  colonie> 
of   various  sizes — the  three   principal   ones   including,   respectively, 
10,000,  15,000,  and  25,000  parasites — were  liberated  in  the  oi)en.    At 
the  same  time  much  smaller  colonies  were  placed  in  the  large  oreediiig 
tents  mentioned  above.     Both  the  outdoor  cage  experiments  and  the 
open  experiments  were  seriously  hampered  from  the  fact  that  the 
season  proved  to  be  one  of  extraordinary  himiidity,  from  which  fact 
i\  fungous  disease  appeared  and  destroyed  a  large  proportion  of  the 
brown-tail  moth  larva?  in  the  vicinity  of  Boston.     Nevertheless  all 
three  species  w(Te  seen  to  lay  their  eggs  in  American-bom  cater- 
pillars, and  there  is  positive  proof  of  the  development  of  at  least  one 
generation  on  American  soil  of  the  first-named  parasite. 

Although  these  parasites  were  reared  from  the  extremely  small  over- 
wintering larva^  of  the  brown-tail  moth,  they  did  not  hesitate,  on 
issuing  in  the  spring  and  early  summer,  to  lay  their  eggs  upon  the 
larger  American-born  larva^.  Later  in  the  sc^ason  they  were  seen  lay- 
ing their  eggs  in  full-grown  larva?  of  the  brown-tail  moth  and  in  the 
pupa?  of  the  gipsy  moth. 

Analyzing  the  quantitative  rearing  of  the  parasites,  it  was  found 
that  a  definite  percentage  (larger  in  some  localities  and  smaller  in 
others)    of   the   overwintering   larva?   of   the  brown-tail   moth   are 
destroyt^d  by  parasit(»s  which  affect  the  later  stages  of  growth  as  well 
as  other  related  lepidopterous  larva*.     The  parasites  thus  have  an 
extremely  early  start  in  the  season  in  very  large  numbers,  rendering 
the  subsequent  destruction  of  the  injurious  caterpillars  much  more  cer- 
tain than  had  the  parasites  passed  the  winter  in  an  inactive  condition. 
During  the  winter^  also,  efforts  were  made  to  import,  in  the  winter- 
ing conditions,  the  two  large  European  ground  beetles,  Calosoma 
njcophanta  and  CnloRoma  h\qulsHoi\  well  known  as  important  Euro- 
pean  enemies   of  both  of  the   injurious  caterpillars.     No  success  in 
mporting  living  specimens  was  gained  until  March,  1906.     From 
hat  time  on  until  July  20  small  consignments  of  living  adult  beetles 
^^•o  received,  together  wi^l>  many  specimens  which  died  upon  the 
uHiney.     Tn  all  (>or    ivin^     nonlnions  of  C.  sycophanta  ana  172  of 
''  hiq'''*r'*o    '^"  'vor        Bt,.;.i'      "ivo,  souic  of  them  dying  soon  after 

'^rt^  stjir..       I,     -'U'ious  localities  about  Beaton, 
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including  the  towns  of  Winchester,  Burlington,  Maiden,  Lynnfield, 
and  Sauffiis,  and  in  these  were  placed  3G0  of  the  former  species  and 
110  of  the  latter.  Others  were  kept  in  cages,  and  were  noticed  to 
feed  very  heartily,  traveling  all  over  the  cage  and  tree  searching  for 
and  capturing  larva?  and  other  soft-bodied  insects.  In  the  open 
localities  the  beetles  wore  occasionally  seen.  Young  larvae  were  first 
seen  June  17,  and  early  in  July  nearly  full-grown  larvae  of  the 
Calosonias  were  found  feeding  upon  both  brown-tail  and  gipsy  moth 
caterpillars. 

In  the  summer  of  1906,  beginnmg  with  June  7  and  continuing 
until  late  in  the  season,  larvae  and  pupae  of  both  the  gipsy  moth  and 
the  brown-tail  moth  were  received  m  considerable  numbers  from 
many  European  localities,  the  general  regions  being  about  the  same 
included  in  tlie  winter  nests  of  the  brown-tail  moth  sendings.  From 
these  a  large  number  of  parasites  of  several  different  species  have 
been  reared,  the  most  abundant  having  been  tachina  flies,  the  per- 
centage of  j)arasitism  in  some  instances  having  been  very  great.  In 
lots  received  from  Hungary  and  from  Holland  the  percentage  of 
parasitism  was  100,  every  gipsy  moth  caterpillar  having  been  de- 
stroyed by  its  parasite.  From  the  brown-tail  moth  shipments  1,404 
tachina  flies  have  issued,  and  have  been  colonized,  and  653  puparia 
are  still  on  hand  that  will  probably  over- winter.  From  the  gipsy 
motli  shipments  1,363  i)arasitic  flies  of  twelve  species  have  been  bred, 
and  there  are  still  on  hand  3,371  puparia  from  which  the  flies  may 
issue  next  spring.  Eighteen  out-of-doors  colonies  were  planted,  cov- 
ering practically  all  of  the  generally  infested  regions  in  the  State  of 
Massachusetts,  and  there  is  evidence  already  that  a  generation  of  two 
species  has  been  reared  on  American  soil  under  perfectly  natural 
conditions,  and  three  additional  species  have  l)een  reared  through  one 
generation  in  the  out-of-doors  cages — two  of  tliem  from  both  gipsy 
moth  and  brown-tail  moth  pupae  and  one  from  gipsy  moth  pupae 
alone.  One  of  the  European  species  has  shown  a  readiness  to  live 
upon  the  native  fall  webworm  and  may  go  through  another  generation 
the  present  summer. 

From  Qgg  masses  of  the  brown-tail  moth  received  from  Europe 
in  midsummer  two  species  of  European  parasites  have  been  reared 
and  have  been  noticed  laying  their  eggs  in  American  eggs  of  this 
insect. 

Thus  tlie  outlook  for  the  success  of  these  large-scale  importations 
is  good.  The  greatest  care  has  been  taken  to  prevent  the  introduc- 
tion of  hyperparasites  and  other  injurious  insects,  and  there  seems 
reason  to  suppose  that  sooner  or  later  the  complete  natural  environ- 
ment of  both  of  the  injurious  species  will  be  established.  This  will 
mean,  if  it  eventual! v  comes  about,  that  the  American  conditions  in 
rehition  to  both  gipsy  moth  and  brovvn-tail  moth  will  be  placed  on  a 
par  with  European  conditions  and  that  these  insects  will  cease  to 
occupy  their  present  position  as  pests  of  prime  importance. 


NKW    COCCI  NELIJDS    FROM    EUROPE. 


During  the  late  winter  months  and  the  spring  of  1006  several 
species  of  European  ladybirds  of  (he  family  Coccinellidae,  well 
known  as  destroyers  of  plant  lice,  scale  insects,  and  small  soft-bodied 
insects  of  otlua*  groups,  have  been  imported  from  (lerinany,  France, 
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and  Austria.  Four  of  these  species  were  received  in  sufficient  num- 
bers to  warrant  some  hope  oi  their  establishment  in  this  country. 
These  are  Adalia  hijyunctata^  Ilalyzia  H-punctatan  Exochomns  quad- 
7npust\datu8^  and  Coccivella  Heptentpimctata.  All  of  these  insects 
were  liberated  in  the  open  in  the  vicinity  of  the  parasite  laboratorj' 
at  North  Saiigus,  Mass.  The  country  about  contains  orchards  and 
forests,  together  with  an  occasional  vegetable  garden,  and  it  is  hoped 
that  the  species  will  increase  sufficiently  so  that  it  will  be  possible  to 
capture  at  any  time  specimens  for  distribution  to  other  parts  of  the 
country  where  destructive  outbreaks  of  plant  lice  or  other  insects 
upon  which  they  will  prey  may  occur. 

THE   KELKP  OR  GUATEMALAN    ANT   ENEMY   OF  THE   COTTON    BOLL   WEEVIL. 

Tn  the  rej)ort  of  last  vear  was  recorded  the  failure  to  over-winter 
successfully  in  Texas  the  first  cohmies  of  the  kelep  imported,  the 
explanation  suggested  by  Mr.  O.  F.  Cook,  who  has  this  work  in  charge, 
being  that  the  colonies  were  undersized  and  that  their  location  in 
Texas  was  in  many  cases  unfortunate,  being  in  improper  soils  without 
adequate  drainage.  To  give  further  and  more  satisfactory  test.  150 
full-sized  colonies  were  introduced  into  Texas  from  Guatemala  dur- 
ing the  fiscal  year  ending  June  30,  1905,  and  were  located  at  several 
points  and  in  a  variety  of  soils  with  especial  care  as  to  adequate 
drainage.  More  recent  importations  from  Guatemala  have  suf- 
fered from  delays  en  route,  owing  to  restrictions  of  steamship  com- 
munications by  the  New  Orleans  yellow-fever  quarantine.  Unfor- 
tunately, even  the  selection  of  the  most  favorable  localities  failed  to 
result  in  the  successful  over-wintering  of  this  beneficial  ant  during 
the  winter  of  1005-0,  and  all  of  the  out-of-door  colonies  perished. 
A  possible  useful  role  for  this  insect  in  Texas  is  therefore  seemingly 
out  of  the  question.  There  seems  to  be  no  doubt,  from  Professor 
Cook's  observations  in  Guatemala,  of  the  beneficial  action  of  this  ant 
in  the  small  garden  cultures  of  cotton  in  the  high  mountain  districts 
of  Alta  Vera  Paz;  and  it  has  durinfr  the  year  been  discovered  in 
more  accessible  localities.  It  is  possible  that  the  insect  niay  have 
some  economic  value  in  some  of  our  subtropical  possessions,  where 
the  winters  will  be  less  rigorous  and  the  climate  more  suitable  than 
in  Texas. 

OLI>f:K    IMPORTATIONS. 

The  various  older  importations  of  predaceous  and  parasitic  insects, 
which  liave  been  referred  to  in  the  annual  reports  of  the  last  few 
years,  have  becMi  under  observation  during  the  last  fiscal  year,  and 
maintained  substantially  the  same  status.  This  applies  to  the 
Asiatic-ladybird  enemy  of  the  San  Jose  scale  {Chilocoriis  similu) 
and  the  black  scale  parasite  {SnitelUsta  cyanea)  as  well  as  the  older 
ind  better-known  predaceous  enemies  of  scale  pests  of  citrus  and 
^Oi*^r  pi}»»i(s  in  Calif'^rnia. 

.•-^.,t.»li^/  "   OF   INSECTS   DAMAGING    FORESTS. 

■  >'  it»..-,iij^i....M..  *'  iisects  damaging  forests  have  progressed 
II  ..  -uiisfnctory  manuf  nuler  {\\o  leadership  of  Dr.  A.  D.  I^pkins, 
„->r»i{iT  -ix/'^iit  '11  "jiovor^*  ,.    Vol'"".*  Tiisect  liivcstigjitions.    Numerous 
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)rol>kMns  lijivo  Ih^ch  slndied,  and  a  large  store  of  general  iuforiua- 
ion  upon  forest  insects  has  been  accumulated. 

Although,  from  an  administrative  standpoint,  this  work  is  carried 
m  independently  of  the  Forest  Service  of  the  Department,  the  inti- 
nate  cooperation  of  the  previous  vear  has  been  continued,  especially 
IS  regards  the  investigation  of  insects  injurious  to  forests  in  the 
lational  reserves.  Many  specimens  of  such  insects  and  their  work, 
is  well  as  valuable  notes,  have  been  sent  in  by  officers  of  the  Forest 
Service.  The  cooperation  of  the  Forest  Service  has  also  been  of 
issistance  in  the  investigation  of  the  locust  borer  and  of  the  white- 
oine  weevil. 

As  heretofore,  investigations  have  principally  been  conducted  in 
he  field  during  spring,  summer,  and  fall,  while  the  winter  months 
lave  been  devoted  to  the  classification  and  arrangement  of  collections, 
he  working  over  of  notes,  and  the  preparation  of  the  more  important 
results  for  j)ublication,  all  of  the  members  of  the  field  force  returning 
:o  Washington  in  the  winter  time  for  this  purpose. 

FIELD    WORK. 

During  the  year  the  greater  part  of  the  work  has  been  conducted 
from  field  stations,  as  follows : 

Kanawha  field  station,  Kanawha  Station,  W.  Va..  by  Doctor 
FTopkins. 

Southern  field  station,  Tryon,  N.  C,  by  Mr.  W.  F.  Fiske. 

Black  Hills  field  station,  Custer,  S.  Dak.,  and  the  Rocky  Mountain 
leld  station,  at  C^nterville,  Idaho,  bj  Mr.  J.  L.  Webb. 

The  noi-thwestern  field  station,  Pialschie,  Wash.,  and  the  Califor- 
lia  station,  at  Wawona,  Cal.,  by  Mr.  H.  E.  Burke. 

The  location  of  these  field  stations  has  been  determined  by  the 
peculiar  advantages  offered  at  those  points  for  the  study  of  some 
;pecial  problem  or  i)roblems.  In  addition  to  the  problems  of  pri- 
nary  importance,  others  less  pressingly  in  need  of  solution  have  been 
kvorkod  upon  by  the  field  agent  in  charge  whenever  there  has  been 
Favorable  opportunity.  Many  of  these  problems  have  thus  received 
ittention  from  more  than  one  memlwr  of  the  force,  and  upon  some 
he  work  of  all  has  been  directed.  Some  of  the  more  important  of 
he  investigations  under  way  are  as  follows: 

Bl.\ck  IItixs  beetle. — The  extension  of  the  ravages  of  the  BlacJc 
tlills  l)eetle  into  Colorado  and  the  active  interest  displayed  bv  cer- 
ain  persons  in  that  State  in  their  desire  to  check  the  aavance 
)f  the  insect  called  for  a  special  investigation,  which  was  under- 
aken  in  the  fall  of  1905.  The  results  were  in  the  highest  degree 
;atisfactorv,  and  an  account  was  published  in  Bulletin  No.  56  of  the 
Bureau.  EeconmuMidations  are  now  being  actively  followed  by 
:)rivate  jxTsoiis  with  excellent  chances  of  checking  what  otherwise 
night  Ik*  a  most  serious  invasion.  The  present  sununer  another 
nve<tigatioM  was  made  in  June  and  additional  facts  determined 
A'hich  complete  our  knowledge  of  the  life  history  of  the  insect  within 
ts  ranjre  and  ])rinff  about  sliirhtlv  different  reconnnendations  for 
ts  control  at  a  great  saving  of  tnne  and  expenst*  over  previous  rec- 
mimendations. 

In  the  Black  Hills  the  situation  is  not  so  encouraging.  The  recom- 
nendations  of  the   Bureau,   while   effective   in    the   portion   of   the 
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r(»sorve  whoiv  ihev  wen*  put  into  practi(;e,  could  iiol  Im^  carriod  owi 
throughout  its  extent.  The  result  is  that  a  large  area  of  timber  which 
was  not  injured  at  the  time  of  the  former  investigation  in  1001 
has  become  badly  infested,  and  much  vahiable  timber  has  been  killed. 
The  imj)ortance  of  the  reconnnendations  of  the  Bureau  was  not  at 
first  realized  by  owners  of  property.  Moreover,  the  legal  restriction 
against  the  shipment  of  timber  out  of  South  Dakota  was  not 
promptly  amended,  and  the  necessary  sale  and  disposal  of  infested 
timber  had  been  delayed.  Thus  the  lack  of  control  of  the  beetle- 
in  the  extension  of  its  range  is  sufficiently  explained.  These  diffi- 
culties have  now  been  j)artially  overcome.  Especial  provision  was 
made  in  the  agricultural  appropriation  bill  for  1906  allowing  the 
shipment  of  timber  from  the  reserve  until  1908,  and  certain  timds 
have  been  appropriated  for  the  purpose  of  carrying  out  the  recom- 
niendations  of  the  Bureau.  The  expenditure  of  this  fund  was  begun 
in  the  spring  of  100(>,  and  in  Aprd  an  agent,  Mr.  Webb,  was  sent 
to  the  reserve  to  direct  operations.  The  w^ork  was  greatly  hampered 
fi'om  the  first  by  scarcity  of  labor  and  was  suspended  on  June  11 
on  account  of  lack  of  funds  without  enough  work  having  been 
accomplished  to  appreciably  diminish  the  force  of  the  next  attack 
of  beetles  upon  trees  now  healthy.  Unless  the  Forest  Service  finds 
it  possible  to  have  a  large  percentage  of  the  infested  timber  cut 
during  the  following  fall,  winter,  and  spring,  the  ravages  of  the 
insect  will  not  l)e  controlled. 

An  important  result  of  this  season's  investigations  has  been  to 
demonstrate  that  the  mere  peeling  of  infested  trunks  is  sufficient  to 
cause  the  destruction  of  the  contained  insects  up  to  July,  thus  adding 
two  months  to  the  period  during  w^hich  this  work  can  be  economically 
carried  on.  A  resident  of  the  Black  T Tills  has  devised  a  tool  by  which 
it  is  possible  to  bark  a  considerable  portion  of  the  trunk  of  a  tree  still 
standing.  By  this  operation  it  is  hoped  the  timlx^r  may  be  preserved 
from  decay  for  a  longer  period  than  when  the  trees  are  previously  cut 
or  when  thev  are  allowed  to  stand  with  the  bark  attached. 

The  DESTiu'C'TTVE  PINE  HAKKBEETLE. — The  iuvestigatious  by  Mr. 
Fiske  of  the  damage  to  ])ine  and  sjUMice  forests  in  the  Southern  States 
by  this  insect  wore  continued  throughout  the  ,year,  the  results  of  the 
past  two  years  largely  confirmed,  and  some  new  facts  of  value  ascer- 
tained. The  results  have  been  collected  and  will  form  the  subject  of  a 
bulletin  in  the  near  future.  Our  knowledge  of  the  insect  is  now  very 
complete  except  as  to  its  habits  of  migi'ation,  and  since  recommenda- 
tions for  its  control  must  depeiul  very  largely  upon  this  point,  the 
investigation  must  be  contimied  further.  It  is  not  more  abundant 
now  than  usual  in  parts  of  the  South  where  it  normally  occurs,  but 
diere  is  indication  that  during  the  present  year  it  is  extending  its 
•i^nge  farther  to  the  north  than  it  has  recently. 

N SECTS  iNJi  Kioi  s  TO  FOREST  riiouiTTs. — Tuvestigatious  ou  tliis  cIess 

iisects  have  been  continued  throughout  the  year,  and  considerable 

\'  information  has  l)een  gained.     Breeding  experiments  w^ith  sev- 

•  i  species  have  resulted  in  a  more  complete  knowledge  of  their  life 

ory.  and  experiments  which  will  serve  as  groundwork  for  more 

-    '^  led  expermients  in  the  future  have  been  made  with  several 

ipJ'les.    An  imno    ant  point  has  been  gained  in  the  determination 

inr'r  .      'vol   -nfe^fo^ion  OT  storcd  lumber  is  likely  to 
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occur  by  the  diflferent  species.  An  insect  known  as  Sinoxylon  hasilare 
has  caused  the  destruction  of  large  quantities  of  persimmon  shuttle 
blocks  in  Georgia,  and  experiments  have  been  made  in  the  way  of  dip- 
ping the  blocks  in  various  solutions  to  prevent  subsequent  attack:, 
with  results  that  are  satisfactory.  The  cerambycid  borers  of  ash  and 
hickory  lumber  have  been  studied,  and  the  life  history  and  habits  of 
the  more  important  species  have  been  determined,  together  with  the 
seasons  of  the  year  during  which  lumber  is  liable  to  infestation  by 
each  particular  species.  Already  several  lumbermen  and  millmen 
have  reported  good  results  following  the  recommendations  of  the 
Bureau. 

Insect  enemies  of  forest  reproduction. — Beetles  of  the  genus 
Pissodes  as  enemies  of  forest  reproduction  have  been  studied  in  the 
most  thorougli  manner  possible,  both  in  the  field  and  in  the  laboratory. 
Experiments  to  determine  the  eflfect  of  systematic  pruning  of  infested 
trees  for  the  purpose  of  overcoming  the  evil  etiects  following  the 
attack  of  the  white  pine  weevil  have  been  carried  on  and  the  results 
achieved  have  been  encouraging.  It  has  been  shown  that  injuries 
which  might  subsequently  render  the  trunks  of  trees  practically 
worthless  may  be  remedied  in  this  manner,  provided  the  pruning  is 
done  within  three  years  after  the  injury  is  sustained.  By  careful 
systematic  work  it  has  been  found  that  the  species  infesting  the  ter- 
minal twigs  of  white  pine  is  distinct  from  that  which  infests  stumps 
and  logs  and  which  was  formerly  supposed  to  be  identical  with  it. 
This  is  a  very  important  point  in  connection  with  the  control  of  the 
white  pine  weevil,  which  is  undoubtedly  the  cause  of  more  injury  to 
the  white  pine  in  its  natural  range  than  all  other  insects  put  to- 
^etlier.  Another  species  attacking  young  Engelmann  spruce  in  Idaho 
[las  been  studied,  and  still  another  whose  life  history  was  previously 
unknown  and  which  kills  the  young  saplings  of  red  fir  and  Douglas 
-pruce  has  also  been  investigated.  An  account  of  these  insects  was 
published  in  the  Yearbook  of  the  Department  for  1905. 

The  western  pine-destroyino  barkbeetle. — In  compliance  with  a 
request  by  Mr.  Gifford  Pinchot,  Chief  of  the  Forest  Service,  a  pre- 
liminary investigation  on  the  cause  of  the  death  of  pine  in  the  region 
north  of  Boise,  Idaho,  was  made  in  the  fall  of  1904.  This  was  fol- 
lowed by  a  special  investigation  in  1905  at  the  Rocky  Mountain  field 
station  at  Centerville,  Idaho. 

This  beetle  was  found  to  be  the  principal  enemy  of  the  pine  in  that 
section,  and  an  account  of  it,  together  with  recommendations  for  its 
control,  is  now  in  press. 

Forest  insects  of  the  Pacific  slope. — The  study  of  the  forest 
insects  of  the  Pacific  slope  has  l)een  continued  throughout  the  year 
l)y  Mr.  Burke  at  the  field  station  at  Pialschie,  Wash.,  and  during 
May  and  June  at  the  Yosemite  National  Park  at  Wawona.  Investi- 
gations have  also  been  conducted  at  Summerdale  and  other  localities 
in  California  and  upon  Mount  Rainier  in  Washington.  The  main 
object  of  the  work  in  Yosemite  is  to  learn  more  concerning  the 
unhealthy  conditions  of  the  forests  in  the  National  Park  in  order  to 
form  more  comprehensive  methods  for  the  control  of  injurious  in- 
sects. Several  species  of  Dendroctonus  are  attacking  the  pine  and  are 
receiving  especial  attention,  and  a  species  of  bark  maggot  has  been 
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found  stM'iously  injuring  tlie  wood  of  the  California  white  fir.  A 
nunihei'  of  other  insects  of  prcater  or  less  importance  have  hn 
investigated. 

Nati'ral  enemies  of  forest  INSECTS. — A  very  extensive  series  of 
notes  on  the  parasites  a'nd  natural  enemies  of  forest  insects  has  been 
colle(!ted  in  connection  with  these  investigations.  The  subject  has  not 
heretofore  been  considered  as  among  those  of  primary  importance, 
and  it  is  perhai)s  too  soon  to  attempt  to  utihze  the  fragnientarj 
knowledge  at  present  available.  With  increased  insight  into  the 
habits  and  ho!=;t  relations  of  certain  of  the  species  new  methods  bv 
w^hich  it  might  become  possible  to  utilize  their  aid  in  a  practical  man- 
ner are  continually  suggested.  As  an  example,  it  has  recently  been 
discovered  that  certain  sj)ecies  of  an  important  OTOiip  of  parasites 
which  attack  a  variety  of  wood  and  bark  boring  hirva»  may  l)e  broil 
with  the  greatest  fn^edom  in  confinement.  Their  rate  of  multipli- 
caticm  under  favorable  circumstances  is  enormous,  and  by  providing 
in  advance  a  suitable  su])ply  of  food  it  seems  likely  that  very  great 
numl>ers  may  be  artificially  j)ropagated  and  conveyed  to  a  distence. 
Experimental  work  in  this  direction  will  be  undertaken. 

Office  and  laroratory  work. — The  proper  care  of  the  rapidly 
growing  collection  of  forest  insects  is  becoming  more  and  more  diflS- 
cult.  Many  of  the  species  included  are  new  to  science,  so  that  proper 
identification  even  of  the  economically  important  forms  often  means 
a  technical  revision  of  the  genus  or  family.  Much  technical  work  has 
been  done  upon  th(»  bark-l)oring  beetles  of  the  family  Scolytida?,  upon 
wood-boring  Buprestida*  and  (Vrambycida\  and  upon  other  g^oup^? 
as  well.     The  geinis  Pissodes  has  been  revised. 

IWKSTKJATIOXS  OF  INSECTS  UAMAlilNCi  DECIDUOUS   FRUIT  TREES. 

The  work  on  deciduous-fruit  insects,  under  the  immediate  charge 
of  Mr.  A.  1j.  Quaint ance,  has  been  largely  a  continuation  of  that 
already  in  progress  ;it  the  close  of  the  fiscal  year  1905,  namely,  inves- 
tigation of  the  inserts  injuriously  affecting  the  peach.  Niimerous 
other  deciduous-fruit  insects  have  been  investigated  as  opportunity 
has  offered  at  the  fii^ld  stations  and  in  the  laboratoiy  at  Washington, 
D.  C.  The  field  stations  at  Youngstown,  N.  Y.,  and  at  Fort  Valley, 
Ga.,  were  continued  until  the  close  of  the  growing  season  of  1905. 
In  the  spring  of  IDOO  a  southern  field  station  was  located  at  Myrtle, 
Ga.,  in  the  midst  of  a  large  peach  acreage,  and  a  northern  field  station 
was  located  at  North  Kast.  Pa.,  in  the  extreme  northwestern  portion 
of  the  State,  in  whi<h  section  thei'<»  is  a  large  fruit  interest.  jMay  1, 
1900,  a  field  station  was  established  at  Ne})raska  City,  Nebr.,  for  cod- 
ling moth  work. 

SAN    .lOSK    SrAl.K    I N VKSTKJATIONS. 

vsid<»  fnmi  a  limited  investigation  of  the  parasites  of  the  San  Jose 
Mjale  and  a  test  of  the  effect  of  various  fertilizers  and  poisons  applied 
o  the  roots  of  infested  j)otted  trei^s,  work  has  Ixien  confined  to  a  con- 
tinuation of  last  years  experiuK'nts  on  the  standardization  of  the 
ime-suli)hur  wash.  Th(»  work  in  1905  indicated  the  inefficiency  of 
iitw»roii>  ^'n-iiMiiiis,  " -^ich  wcrc  consequently  discarded,  and  indicated 
«^"^  '*  »ir         ''cU   noiv  further  tested  in  1906.     Certain 
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nustic  soda-sulphur  washes  have  also  been  tried,  as  well  as  the  princi- 
)al  proprietary  miscible  oils  now  on  the  market  and  concerning  which 
here  is  considerable  inquiry  from  orchardists.  All  of  these  tests 
lave  been  carried  out  in  three  latitudes,  namely,  Georgia,  Maryland, 
md  northern  Pennsylvania — on  peach  in  Georgia,  anaon  peach  and 
ipple  in  the  others. 

An  extended  chemical  study  of  the  lime-sulphur  and  other  washes, 
mdertaken  in  cooperation  with  the  Bureau  of  Chemistry,  has  been 
practically  finished. 

PLUM    CURCULIO    INVESTIGATIONS. 

In  the  work  on  the  plum  curculio,  in  addition  to  careful  life  his- 
ory  studies,  special  attention  has  been  given  to  determining  the  value 
)f  applications  of  arsenate  of  lead.  The  value  and  expense  of  jarring 
)n  a  commercial  scale  has  also  been  determined  for  comparison  with 
similar  data  as  to  spraying.  In  the  Middle  and  Southern  States  the 
repeated  applications  of  any  arsenical  to  peach,  as  is  necessary 
to  control  the  curculio,  is  followed  by  more  or  less  injury  to  foli- 
ige  and  fruit,  varying  in  extent  apparently  with  weather  conditions. 
[t  has  been  necessary  to  secure  definite  information  on  this  matter, 
md  all  of  the  available  arsenicals  were  tested  on  peach,  used  with 
md  without  lime,  and  careful  notes  were  made  as  to  the  extent  of 
injury.  Photographs  were  made  showing  the  eflfects  of  treatment 
in  the  defoliation  of  trees.  All  of  this  work  was  carried  on  in  tripli- 
cate at  the  Pennsylvania  and  Georgia  field  stations  and  on  the 
A^rlington  Farm  near  Washington,  I).  C. 

PEACH    BORER    INVESTIGATIONS. 

Work  with  the  peach  borer  was  also  continued  as  in  1905,  especial 
attention  being  given  to  the  life  history  studies  in  order  to  ascertain 
For  the  latitudes  of  the  respective  field  stations  the  period  of  emer- 
gence of  the  moths  as  bearmg  on  the  time  to  make  applications  of 
•cashes  and  other  forms  of  protection  of  trees.  Some  eight  or  ten 
lifferent  washes  and  protectoi's  considered  most  likely  to  be  valuable 
ire  being  tested.  Some  time  has  been  given  to  developing  a  sticky 
)reparation,  consisting  largely  of  cotton-seed  oil  and  resin,  which  it 
s  hoped  will  protect  and  not  injure  the  trees. 

CODLING    MOTH    INVESTIGATIONS. 

A  special  investigation  of  the  codling  moth  in  the  Middle  West  was 
mdertaken  May  1,  in  connection  with  the  investigation  by  the 
iureau  of  Plant  Industry  of  the  apple  scab.  Demonstration  in  cod- 
ing moth  control  was  also  inaugurated  in  several  counties  in  south- 
astern  Nebraska,  in  Missouri,  and  in  Arkansas,  in  conjunction  with 
imilar  work  by  the  Bureau  of  Plant  Industry  in  the  control  of 
j)j)le  scab  and  I)itter  I'ot.  A  field  station  was  i^stablislied  at  Ne- 
braska City,  Nebr.,  and  here  especial  attention  is  being  given  to  an 
nvestigation  of  the  generations  of  the  insect  and  the  testing  of  mean? 
ii  reducing  injury  from  the  second  generation.  The  demonstration 
vork  is  in  cooperation  willi  orchardists,  this  Bureau  and  the  Bureau 
>f  Plant  Industry  furnishing  plans  for  the  experiments  and  informa- 
ion  concerning  the  application  of  the  sprays.  Labor  and  necessary 
•hemicals  are  furnished  by  the  orchardists. 
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OTIIKK   WORK. 


Several  additional  insects  of  deciduous  fruit  trees  have  been  caw- 
fully  studied,  namely,  the  black  i^eacli  aphis,  the  trumpet  leaf-miner 
of  tlie  ai)ple,  the  ])each  lecanium,  climbing  cutworms,  ciinker-worms. 
and  others.  Attention  is  given  to  the  bringing  together  of  as  manv 
fruit  insects  as  possible,  with  examples  of  their  work.  Much  use  is 
made  of  (he  camera  in  making  photographs  of  insects  and  their 
work,  and  of  orchards  and  subjects  related  to  the  investigation. 

COOPERATION    WITH    KXPKRIMENT    STATIONS. 

The  entomologist  of  the  Maryland  Agricultural  Experiment  Sta- 
tion is  cooperating  with  the  Bureau  in  the  lime-sulphur  work,  padi 
borer,  and  plimi  curculio  investigations.  The  Georgia  State  ento- 
mologist is  cooperating  in  the  peach  borer  work  and  tests  of  arsenic- 
als  on  j)each  foliage.  On  a  plan  submitted  by  the  Bureau,  tlw 
Georgia  State  entomologist  has  also  undertaken  a  study  of  the  cod- 
ling moth  in  that  State.  The  entomologist  of  the  Tennessee  Agri- 
cultural Experiment  Station  is  cooperating  in  the  peach  borer  work, 
and  the  Missouri  Fruit  Station  at  Mountain  Grove  in  the  codling 
moth  work.  The  horticulturist  of  the  Nebraska  Experiment  Station 
is  cooj)erating  in  the  codling  moth  demonstration  Avork  in  that  State. 

FlKrJ)-CROI»    INSECT    INVESTIGATIONS. 

Mr.  F.  M.  Webster,  special  agent  in  charge  of  Field  Crop  Insect 
Investigations,  has  carried  on  the  work  outlined  in  the  last  annual 
report,  and  has  taken  up  several  new  lines.  The  most  important 
aspects  of  his  investigations  during  the  past  year  have  been  those 
upon  the  Hessian  flv  and  those  upon  joint-worms. 

I II  SSI  AN    Fry    INVESTIGATIONS. 

A  further  investigation  of  the  distribution  of  the  Hessian  fly, 
except  in  the  Pacific^  region,  has  failed  to  reveal  its  pre.sence  in  even 
limited  nunil)ers  soutli  of  the  Arkansas  River,  in  spite  of  occasional 
reports  to  the  contrar}^  due  to  misidentification,  and  it  has  been 
found  that  it  only  occasionally  extends  west  of  the  one  hundredth 
meridian,  and  then  onlv  for  a  short  distance.  An  assistant  has  made 
a  verv  careful  survev  through  the  western  Dakotas,  Montana,  Wvo- 
ming,  western  Kansas,  Nebraska,  Colorado,  and  Oklahoma,  and  the 
foregoing  statement  is  the  result  of  his  investigations.  On  the  other 
hand,  it  has  been  found  to  extc^nd  farther  soutli  in  Georgia  and  South 
Cai-olina  than  has  been  sui)i)osed,  and  is  troublesome  in  central 
(ieorgia  and  for  some  distance  soutli  of  Columbia,  S.  C.  It  also 
*^'.H!ts  wheat  nearer  the  coast  in  North  Carolina  than  had  been  sup- 
posed. The  most  serious  outbreaks  have,  however,  during  this  year, 
'•'•urnMl  on  the  Pacifi(!  coast,  where,  on  accoimt  of  lack  of  funds, 
••"  Bureau  has  becMi  unable  to  study  it. 

^he  wheat-sowing  exj)eriments,  to  determine  the  best  time  to  sow 
>..vat  in  the  fall  to  ward  off  autumn  attack,  have  all  been  continued 
n  the  different  localities  indicated  in  the  last  report,  namely,  Sault 
•i*e.  Marie.  IWlairo.  Clare,  La^icing,  and  Hudson,  Mich.;  Andover, 
^r^nh»-i  xy     ini' Viv  T?*  .i^mrinr     )hio ;  Bichmond,  Ind.,  and  Dublui, 
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One  station  hus  been  added  in  western  Kentucky,  one  in  South 
)lina,  and  two  in  North  Carolina,  in  addition  to  one  undertaken 
)operation  with  the  Agricultural  Experiment  Station  at  Knox- 
,  Tenn.,  and  several  in  Georgia  in  cooperation  with  the  State  board 
itomology.  Tabulated  with  reference  to  States,  these  experiments 
ocated  as  follows:  Michigan  5,  Ohio  3,  Indiana  1,  Kentucky  1, 
lessee  2,  Georgia  3,  South  Carolina  1,  North  Carolina  2,  Vir- 
i  1.  The  results  obtained  have  shown  more  clearly  than  ever 
it  will  be  possible  for  the  wheat  grower  to  so  time  his  seeding  in 
"all  as  to  evade  this  pest  to  a  large  extent  and  thus  prevent  losses. 
:t  data  with  consideration  of  dates  will  be  published, 
le  effects  of  meteorological  conditions  during  the  few  weeks 
r  to  seeding  in  the  fall  as  bearing  upon  changes  of  date  of  plant- 
consequent  upon  immediate  conditions  of  any  one  given  year, 

also  been  carefully  studied  in  collaboration  with  the  Weather 
jau  stations  in  the  several  States.  While  it  is  as  yet  too  soon  to 
out  definite  instructions  to  farmers  as  to  when  and  when  not  to 
in  the  fall — two  years  being  too  short  a  time  to  determine  the 
ise  eflfects  of  variations  in  season — ^yet  farmers  are  already  be- 
ing to  profit  from  the  results  of  these  experiments.  In  the  case 
elds  sown  in  diflferent  localities,  the  assistants  engaged  in  this 
stigation  are  able  frequently  to  tell  almost  the  exact  date  of  sow- 
and  in  some  cases,  by  observing  the  extent  of  Hessian  fly  attack, 
)llect  the  data  given  them  by  the  owners.  Thus,  while  the  main 
;  have  already  been  secured,  it  will  require  several  years'  obser- 
)n  and  collaboration  in  order  to  acquire  a  thorough  knowledge  of 
effects  of  weather,  elevation,  and  possibly  other  factors  not  yet 
loped. 

ireful  study  has  shown  that  the  macaroni  wheats  are  almost  en- 
V  immune  from  Hessian  fly  attack. 

IE  Hessian  fly  in  the  spring-wheat  regions. — Investigations 
ii«?  subject  have  been  continued,  and  as  nearly  as  can  be  told 
I  the  records  of  two  similar  years,  the  life  history  of  the  fly  is 
"  established.  This  is  of  great  value,  since  from  what  we  know 
le  life  history  of  the  insect  in  winter-wheat  regions  it  had  seemed 
tically  impossible  for  the  species  to  exist  in  any  number  in  terri- 
planted  exclusively  to  spring  wheat.  There  has  been,  therefore, 
►ring-wheat  infestation,  a  decided  change  in  what  was  considered 
)  the  normal  life  history  of  the  insect.  In  short,  the  Hessian  fly 
lem  in  spring-wheat  regions  is  so  different  from  that  in  winter- 
it  regions  that  we  are  obliged  to  take  it  up  as  though  we  were  deal- 
vith  a  new  pest.  ^\Tiile  it  is  as  yet  too  soon  to  begin  to  lay  down 
;  for  the  guidance  of  the  farmer,  it  is  safe  to  say  that  at  least  one 
;ure  so  efficient  in  warding  off  attack  in  fall  wheat,  namely,  late 
ng.  must  here  be  reversed,  and  the  earlier  the  crop  is  sown  in  the 
ig  the  less  liable  it  will  be  to  fly  attack.  And  then,  too,  spring 
it  will  send  up  shoots  or  suckers  from  the  old  roots  after  the 
s^  has  matured,  and  the  pest  will  breed  on  these  as  freely  as  on 
:)riginal  growth  when  young.  Winter  wheats  do  not  have  this 
L  Ensconced  in  these  suckers  or  in  volunteer  wheat  larvie  in 
?cted  situations  will  continue  to  live  and  develop  even  when  the 
>eraturc  at  night  occasionally  falls  to  -t-4°  F.  This  kills  off  most 
lot  all  of  the  young  larvae  up  to  the  half-grown  condition.    This 
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aflorgrowtli  not  only  loiuls  to  ])rotect  from  severe  cold,  hut.  gr 
niodilies  the  cH'ect  of  hurning  tlie  stubble. 

Parasites, — The  investigations  seem  to  show  at  tlie  j)i'e.sent 
that  the  success  or  failure  of  spring-wheat  culture  north  of  ce 
Iowa  and  tlie  IMatte  River  depends  upon  two  very  minute  para 
namely,  Polygnotus  huachuca  Ashm.  and  P.  hiemalia  Forbes, 
for  these  two  insects  the  Hessian  fly  would  render  wheat  gro 
impossible  in  this  section.  They  deposit  their  eggs  in  the  eggs  o 
Hessian  fly,  and  the  adults  emerge  from  the  pupse  or  "  flaxseeds 
many  as  28  parasitic  larvae  having  been  found  in  a  single  "  flaxs 
Where  these  parasites  swarmed  m  the  fields  during  tlie  sumiiM 
1905,  no  adult  Hessian  flies  have  been  found  this  season  b}"  swee] 
and  so  effective  have  they  been  in  suppressing  the  Hessian  fly  a 
Tower  City,  N.  Dak.,  that  the  field  agent  in  charge  of  the  work  at 
point,  Mr.  G.  I.  Reeves,  has  been  obliged  to  go  to  Fessenden,  whe 
was  unable  to  find  these  parasites  last  year,  in  order  to  get  unpa 
tized  '"  flaxseeds  ''  with  which  to  follow  out  some  of  his  more  del 
experiments.  These  are  the  parasites  which  we  tried  to  intro 
into  Kentucky  and  Tennessee  and  also  into  California  last 
Whether  they  have  established  themselves  in  these  localities  w« 
not  yet  aware.  Owing  to  lack  of  funds  and  assistance,  the  resul 
this  parasite  work  can  not  be  followed  up  at  present.  It  is  quite 
sible  that  had  the  Bureau  been  able  to  establish  a  field  statio: 
the  Pac^ific  slope,  any  number  of  these  parasites  could  have 
rushed  to  the  outbreak  in  the  State  of  Washington,  where  the  ^^ 
crop  is  being  so  badly  affected  that  the  local  authorities  have  ad^ 
the  burning  of  wheat  in  the  field  to  destroy  the  fly. 

It  has  been  demonstrated  in  the  laboratory  at  Washington,  E 
that  these  parasites  can  be  retarded  or  accelerated  in  their  emerc 
by  controlhng  the  heat  and  moisture.  On  a  large  scale  this  can  i 
probability  be  done  by  cold,  dry  storage  and  hot,  humid  field  c< 
ti(ms.  It  has  been  shown  that  these  sjime  paitisite-s  were  eqi 
effect iye  in  the  winter- wheat  regions. 

JOINT- WORM   INVESTIGATIONS. 

It  has  been  ascertained  that  the  timothy  joint-worm  reduce* 
seed  crop  from  5  to  18  per  cent  and  injures  the  hay  crop  to  a 
degree.  The  intensity  of  attack  seems  to  vary  in  proportion  t< 
time  the  ground  has  been  continuously  planted  with  this  grass. 
insect  occurs  over  the  entire  country  of  the  United  States  east  o 
Rocky  ^lonntains  wherever  timothy  beccmies  the  principal  f( 
crop.  A  new  and  undescribed  parasite  is  increasing  rapidly 
nearly  this  whole  area. 

A  large  series  of  experiments  has  been  carried  on  by  an  assis 

^r.  W.  J.  Phillips,  to  determine  whether  this  insect  infests  th< 

cultivated  grasses  and   is  therefore  likely  to  spread  from  the 

n(»adows,  or  whether  there  are  any  migrations  l^etween  such  gr 

^d  the  cultivated  grains. 

An  enormous  amount  of  material  has  been  bred  from  all  sec 
lio  ''ountry,  and  many  species  of  joint-worms  are  found.    A  i 
••    nem,  still  undescribed,  are  found  to  be  engaged  in  grain 
:;     •'     .tack. 

• .    r.forpp*mir  in/  :ooniingly  valuable  paHisite  of  the  wheat  j 
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ronii,  belonging  to  the  genus  CrypUmrislus,  is  rapidly  increasing 
mndance  in  the  East  and  seemingly  pushing  its  way  westward! 
i  IS  two-brooded,  and  develops  one  generation  before  and  one  after 
'vest.  From  wheat  stubble  collected  in  Michigan  an  average  of  a 
le  over  nineteen  parasites  issued  to  one  joint-worm,  and  from  a 
ich  of  stubble  collected  at  Kensington,  Md.,  the  proportion  was 
J  joint-worm  to  thirty-one  parasites. 

important  studies  were  made  to  determine  the  eflfect  on  the  wheat 

nt-worm  of  passing  the  straw  through  a  thrashing  machine.    Here- 

>fore  it  has  been  thought  important  that  the  broken  hard  bits  of  straw 

'^at  contain  the  joint-worm  should  be  burned  to  destroy  the  pest. 

le  results  indicate  that  the  action  of  the  thrashing  machine  is 

tal  to  a  large  percentage  of  the  insects  and  that  the  danger  from 

I  broken  liardened  bits  of  straw  in  fields,  barnyards,  and  about 

tvators  has  been  overestimated. 

M  iSCELLA.NEOUS    INVESTIGATIONS. 

Studies  have  been  made  of  clover-seed  and  clover-root  insects,  and 
>  circulars  of  information  have  been  issued.  Studies  of  the  corn 
K)t-louse,  which  is  at  present  one  of  the  most  serious  pests  of  the 
)rnfield,  the  southern  corn  root- borer,  the  smaller  corn  stalk-borer, 
id  the  southern  corn  leaf-beetle  have  been  made.  A  serious  cut- 
>rm  injury  to  corn  in  western  Pennsylvania  and  Ohio  and  serious 

pavage.s  of  a  carabid  beetle,  CUvina  impressifrons^  in  the  Middle 

5\rest  have  been  studied. 

WORK    ox    INSECTS    INJI'RIOIS    TO    \  EdETABLE    CROPS. 

Investigations  on  the  inject  enemies  of  vegetables  and  other  truck 
:rops  have  been  continued  by  Mr.  F.  H.  Chittenden  along  the  same 
ines  as  conducted  in  previous  years.  Ijack  of  funds  has  rendered 
Jie  practical  results  less  valuable  than  should  be  the  case.  The  expert 
n  charge  of  this  line  of  investigation  has  been  practically  without 
assistance  durincj  the  fiscal  vear. 

The  subject  of  insects  injurious  to  sugar-beet  culture  in  the  West, 
vhich  was  taken  up  as  a  special  topic  for  investigation  in  recent 
jrears,  has  been  contmued.  A  very  destructive  leaf -hopper  (luittetix 
itrieta),  known  locally  as  the  white  fly  and  the  blignt,  the  latter 
lame  being  due  to  the  effects  of  its  operations  on  sugar  beet,  was  the 
jause  of  serious  damage  and  much  complaint  in  Utah,  Idaho,  and 
^lorado.  A  special  agent  was  employed  in  cooperation  with  the 
[Jtah  State  Experiment  Station  to  study  the  conditions  and  to  devise 
neans  for  its  suppression  in  the  infested  district.  A  considerable 
proportion  of  the  species  of  sugar-beet  insects  observed  and  collected 
n  1004  have  been  worked  up,  but  the  work  on  the  life  history  of  the 
•emainder  will  still  require  some  time  to  complete. 

The  continued  spread  of  the  asparagus  beetles  westward  and  north- 
vard  has  rendered  it  necessary  to  revise  a  popular  article  on  these 
nsects,  published  in  the  Yearl)ook  for  1000,  for  use  as  a  Farmers' 
iulletin. 

Additional  observations  have  been  made  in  regard  to  the  pepper 
eevil,  a  new  pest  in  this  country,  related  to  the  cotton  boll  weevil 
nd  occupying  a  similar  region.  These  results  are  available  for 
ublication. 
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Koot  maggots,  which  have  been  unusually  destructive  since 
1903,  have  been  under  continuous  observation,    and   some 
which  have  never  before  been  fully  investigated  have  been  tl 
ject  of  special  study.     One  form  in  particular  has  done  great 
in  Alaska,  and  through  the  kindness  of  correspondents  ai 
cooperation  of  Dr.  C.  C.  Georgeson,  special  agent  in  charge 
agricultural  experiment  station  at  Sitka,  some  facts  not  prei 
recorded  in  regard  to  this  insect  have  been  gained.     Owmg 
coldness  of  the  climate  in  Alaska  the  insect  makes  its  appearain 
siderably  later  in  the  season  than  in  the  principal  iniested  d: 
of  the  Eastern  and  Middle  Western  States. 

The  common  stalk  borer  {Papaipema  nitela)  has  been  un< 
pecial  observation  during  the  year  owing  to  its  recent  severe 
dations.  The  egg-laying  habit  and  the  nibernation  of  the  in 
the  Q.gg  stage,  as  well  as  other  data  which  have  been  accum 
are  all  of  value  in  indicating  methods  of  control.  Practical  ex 
fication  of  the  utility  of  these  methods  has  been  had.  A  comf 
sive  account  of  this  and  related  forms  is  in  course  of  prepa 

The  melon  aphis  has  been  the  subject  of  practical  experi 
especially   in   Texas,   in   cooperation   with   the   Texas   Agric 
Experiment  Station.     A  method   of  controlling  this   insect 
first  appearance  in  the  fields  of  melon,  cucumber,  and  other  cu 
has  been  devised  and  is  now  being  perfected.     It  consists  in 
gating  the  plants  with  nicotine  preparations,  which  give  instai 
if  continued,  permanent  relief  against  the  ravages  of  this 
pest.     A  comprehensive,  general,  and  economic  account  of  th 
cies,  with  directions  for  its  control  by  this  and  other  meth 
nearly  complete  and  will  soon  be  published.     A  frame  met 
fumigation  by  means  of  nicotine  preparations  will  be  found  a 
ble  to  other  forms  of  plant  lice  affecting  vegetable  crops,  as, 
ample,  the  cabbage  aphis,  which  is  a  pest  locally  in  certain  yea 

Other  species  studied  arc  certain  lorms  of  cutworms,  the  t 
flea-beetle,  and  the  larva  of  the  striped  turnip  or  cabbage  flea 
responsible  for  a  new  form  of  injury  to  radishes. 

INVESTIGATIONS  OF  INSEl'TS  IN  THEIR  DIRECT  RELATION  TO  THE  I 

OF   MAN   AND  DOMESTIC   ANIMALS. 

The  work  of  the  year  in  this  direction  has  comprised  investij 
of  three  kinds,  namely,  work  on  mosquitoes,  work  on  the  hoi 
and  work  on  the  Texas  cattle  tick. 

MOSQUITOES. 

During  the  first  few  months  of  the  fiscal  year  under  consid 
'*^e  outbreak  of  yellow  fever  in  certain  of  the  Southern  Stat 
jiore  drew  attention  to  the  yellow-fever  mosquito,  and,  as  in< 
n  the  last  report,  the  work  previously  done  by  the  Chief 
iureau  in  regard  to  the  geographic  distribution  of  this  dar 
"sect  was  extensively  used  by  the  Public  Health  and  Marin 
/ilal  Service  in  basing  its  recommendations  in  regard  to  qua: 
neasures.  On  the  return  of  the  Chief  of  the  Bureau  in  Augus 
H^  IT— MO.  whcro  he  had  been  engaged  arranging  for  the  impn 
^ninwifo.    ^i  flip  ^ii^«v  n}'^*^h,  he  took  up  a  further  stuay 
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yellow-fever  mosquito,  and  in  the  autumn  visited  Xew  Orleans  and 
portions  of  Texas  in  pursuance  of  this  work.  Some  new  and  im- 
portant points  relating  to  the  habits  of  the  species  were  ascertained, 
and  some  valuable  experiments  were  made  with  remedies  and  meth- 
ods of  destruction,  both  in  the  larval  and  adult  conditions. 

Further  work  on  mosquitoes  has  been  carried  on  throughout  the 
year  in  cooperation  with  the  Carnegie  Institution  of  Washington,  and 
very  complete  records  have  been  brought  together  of  the  life  histories 
and  geographic  distribution  of  nearly  all  of  the  mosquitoes  inhabit- 
ing Isorth  and  Central  America  and  the  West  Indies.  The  informa- 
tion thus  gained  is  being  brought  together  in  monographic  form,  and 
when  published  it  is  hoped  that  it  will  be  of  value  to  the  medical 
profession  and  form  a  sound  basis  for  the  identification  of  species, 
the  determination  of  their  disease-bearing  possibilities,  and  for  gen- 
eral information  to  all  interested. 

THE    HOUSE    FLY. 

In  the  spring  of  190G  a  publication  was  issued  on  the  subject  of 
the  house  fly,  calling  attention  to  its  agency  in  the  spread  of  typhoid 
fever,  pointing  out  the  proper  methods  for  its  control,  and  urging 
the  adoption  of  these  methods  by  individuals  and  communities.  The 
unusual  spread  of  typhoid  in  the  city  of  Washington  during  the  sum- 
mer, following  as  it  did  the  complete  installation  of  the  elaborate 
water-supply  filtration  plants — an  occurrence  unique  in  the  history 
of  sanitation — drew  marked  attention  upon  the  housii  fly  once  more  as 
one  of  the  causes,  although  not  the  principal  one,  of  the  transfer  of 
this  disease.  Based  partly  upon  the  investigations  of  the  Bureau, 
the  health  authorities  of  the  city  issued  in  May  an  order  respecting 
the  proper  care  of  stables  (where  house  flies  breed),  but  were  unable, 
through  lack  of  a  sufficient  inspecting  force,  to  carry  the  regulations 
into  effect.  Observations  were  made  by  the  Bureau,  partly  in  cooper- 
ation with  the  health  officer,  upon  a  series  of  stables  in  two  different 
regions  of  the  city,  and  it  was  shown  on  a  somewhat  large  scale  that  it 
is  a  comparatively  easy  matter  greatly  to  reduce  the  numl)ers  of  the 
house  fly  in  any  given  community  at  a  comparatively  slight  expendi- 
ture of  funds  and  effort.  These  facts  will  be  displayed  in  a  revised 
edition  of  Circular  No.  71  of  the  Bureau. 

WORK    ON    THE    TEXAS    CATTLE    TICK. 

As  indicated  in  the  last  report,  the  Bureau  of  Entomology  has  for 
.^ome  time  been  urged  by  southern  entomologists  and  cattle  raisers  to 
undertake  work  on  the  cattle  tick.  This  was  begun  at  the  close  of  the 
fiscal  year  1005  and  continued  throughout  the  fiscal  year  1906  in  con- 
nection with  the  investigation  of  the  cotton  lx)ll  wecn'il.  Prof.  H.  A. 
Morgan,  director  of  the  Tennessee  Experiment  Station,  who  has  done 
more  work  on  the  l/ology  of  the  cattle  tick  than  anyone  else  in  this 
country,  furnished  the  Bureau  with  a  very  large  amount  of  his  un- 
published notes  and  also  his  suggestions  and  advice  as  to  the  lines 
which  could  be  followed  with  the  l>est  promise  of  practical  results. 
The  work  done  by  the  Bureau  has  l)een  planned  in  such  a  way  as  to 
furnish  the  information  alx)ut  the  tick  which  is  absolutely  necessary 
in  the  so-called  pasture  or  field-lot  system  of  eradication.     In  order 
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to  follow  those  methods  intelligently,  it  is  necessary  to  have  informa- 
tion concerning  the  length  of  flevelopuient  of  tne  different  stages 
under  different  conditions  of  host,  climate,  and  season.  Tt  is  also 
necessary  to  ascertain  by  what  means  dissemination  of  the  ticks  take^ 
place — that  is  to  say,  whethi^r  floods,  winds,  or  animals  other  than 
live  stock  may  be  responsible  for  introducing  ticks  into  new  rcgjiour. 
The  cooperation  of  the  entomologists  in  the  States  of  Louisiana. 
Arkansas,  Alabanui,  Tennessee,  and  South  Carolina  was  gained. 
Throughout  the  season  material  was  sent  to  them  from  the  laboraton 
at  Dallas,  Tex.,  and  outlines  were  also  j)repared  theiti  in  order  to  briu|r 
about  uniformity  in  the  work.  At  Dallas  a  steer  was  obtained,  and 
during  the  season  six  full  generations  of  the  tick  were  raised  upon  it 

This  work  has  already  considerably  increased  our  knowleage  of 
the  develojjment  of  the  tick.  In  addition  to  this  work,  it  was  round 
possible,  incidentally,  to  investigate  the  life  history  and  habits  of 
a  number  of  olher  conunon  ticks  which  are  likelv  to  bt».  confused 
wnth  the  fever-transmitting  sj)ecies.  Some  of  these  other  ticks  are 
rather  s(»rious  j)ests,  and  in  some  (*ases  may  be  found  to  transmit 
diseas(»s.  This  work,  h()W(»ver,  has  been  nnide  strictly  secondary  to 
the  work  on  the  true  Texas  cattle  tick  (Boophilus  annulatiis) . 

In  Kel)ruarv,  190(),  an  agent  was  j)laced  in  the  field  to  canvas-^ 
the  sitnatiim  in  the  (iulf  States.  The  work  assigned  to  him  has  been 
to  obtain  data  as  to  the  damage  done  by  ticks  and  to  inform  fanners 
as  to  the  proper  local  methods  of  eradication.  lie  succeeded  in 
inducing  a  number  of  farmers  to  start  systematic  plans  for  fi-eeing 
their  properly  of  ticks.  At  the  same  time  he  obtained  information 
reganling  tick-free  areas  within  the  quarantine  area.  Such  areas! 
should  i)e  utilized  in  freeing  the  cattle  of  surrounding  regions  fnmi 
ticks.  It  is  conseciuently  of  the  greatest  importance  to  find  where 
tln^se  tick-free  areas  are  located  and  their  exact  extent.  One  such 
ai'ea  of  considerable  size*  in  Texas,  the  presence  of  which  had  hitherto 
been  unsus|>ecte(l,  has  lieeii  found. 

WORK    ON    SC'AIiE    INSECTS. 

No  especially  noiai)le  outbreak  of  s(;ale-insect  damage  has  charac- 
terized the  la^t  fiscal  year.     Nevertheless  the  common  scale  enemies 
of  onJiards  and  ornamentals  have  lx»en  continually  in  evidence,  and 
a  greal  deal  of  iiifesU'd  material  has  come  to  the  Bureau  for  exami- 
nation and  determination.      This  applies  particularly  to  such  stand- 
ard scale  |)esls  as  (he  oyster-shell  scale  Of  the  apple  and  pear  and 
olher  plants  and  the  scurfy  scale  afl'ecting  the  same  range  of  plant?. 
The  oyster-shell  scale  or  *' bark-h)use "  has  been  particularly  fre- 
(piently  rej)orte(l   the*   lu'esent  year  as  affecting  ornamentals,  prac- 
tically all  deciduous  ])lants  being  subject  to  attack  by  it.       Injury 
from  this  speci<'s  has  been  very  notable  this  year  in  western  New 
York,  and   also  in   Massachusetts,  im  ornamentals  and   shade  trees 
ind  to  a  less  extent  j)erhaps  on  fruit  trees.      The  cottony  scale  of  the 
naph*  (Piilrtiuiria  hnnntuvnhiltx)  is  also  reappearing,  but  will  prob- 
tmIv  b<»  less  abundant  tlii^^  yeai'  than  last,  and  the  belief  that  it  will 
>ontually  be  brought  in  subjection  bv  its  native  ladybird  enemy 
IIj//K'rnsp}s  >/i//Hffff)  is  ap|)arent]y  well  founded.     This  little  lady- 
*M'd  d(    "lojied  in  eiinnnoM-  numbiM's  last  year  and  should  lie  then»- 
•iniKnH   ( liis  ''^ur  as  to  givc  a  vei'y  good  account  of  itseK 
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in  the  reduction  or  perhaps  almost  complete  extermination,  for  the 
time  being,  of  its  host  insect.  The  San  Jose  scale  continues  to  be  the 
most  important  scale  pest  in  this  country  and  has  been  the  subject 
of  careful  investigations  with  remedies  and  from  the  standpoint  of 
natural  enemies.  Bulletin  3  of  this  Bureau,  published  more  than 
ten  years  ago,  has  been  thoroughly  revised  for  reissue  to  bring  the 
subject  down  to  date.     It  will  l^  published  as  Bulletin  62. 

In  Florida  the  white  fly  continues  to  be  a  very  serious  pest  of  citrus 
cultures,  and  a  special  appropriation  has  been  asked  for  and  granted 
by  Congress  of  $5,000  for  a  thorough  investigation  of  this  pest. 

A  good  deal  of  time  is  devoted  during  the  year  to  thorough  inspection 
of  all  the  new  plants  which  the  Department  of  Agriculture  is  import- 
ing from  different  parts  of  the  world  to  detect  and  destroy  any  new 
insect  enemies  which  might  be  brought  in  with  them.  The  insect  ene- 
mies likely  to  be  brought  in  such  plants  are  principally  of  the  scale- 
insect  family,  and  the  careful  examination  which  is  given  to  such 
material  has  resulted  in  the  destruction"  or  thorough  fumigation  of  a 
good  deal  of  material  which  would  otherwise  have  been  the  means  of 
mtroducing  important  new  enemies. 

The  laboratory  investigations,  particularly  the  determination  of 
material  for  experiment  stations  and  individuals  throughout  the 
country,  is  a  constant  feature  of  the  work,  and  takes  much  of  the  time 
of  two  expert  assistants.  This  work  is  under  the  direction  of  Mr. 
C.  L.  Marlatt. 

WORK    ON    INSECTS    INJURIOUS   TO    STORED    PRODUCTS. 

There  has  been  constant  correspondence  in  regard  to  insects  of  this 
class,  and  a  constant  distribution  of  circulars  of  information  describ- 
ing the  most  prominent  forms.  The  Mediterranean  flour  moth  con- 
tinues its  spread  throughout  the  northern  United  States,  where  it  now 
appears  to  be  generally  distributed  in  all  of  the  principal  milling 
districts  from  the  Atlantic  to  the  Pacific.  Although  this  species  has 
been  given  very  considerable  study  in  this  office  by  Dr.  F.  H.  Chit- 
tenden, who  is  in  charge  of  this  branch  of  the  work,  and  in  some  of 
the  States  where  it  is  most  injurious,  there  is  still  much  to  be  learned 
in  regard  to  the  effect  of  certain  fumigation  methods  in  its  control. 
This,  and  other  species  injurious  to  stored  products,  can  be  destroyed 
bv  the  use  of  hydrocyanic-acid  gns,  which  has  some  advantages  over 
bisulphide  of  carbon,  one  of  which  is  that  it  can  be  used  where  the 
latter  can  not,  on  account  of  objections  made  by  insurance  com- 
panies issuing  policies  on  the  premises  invaded.  Circulars  have  been 
distributed  describing  the  use  of  hvdrocyanic-acid  gas.  This  sub- 
stance has  the  objection  of  danger  to  human  life,  except  where  the 
Litmost  care  is  taken,  and  investigations  are  being  made  with  other 
substances  not  inimical  to  human  beings. 

EXPERIMENTAL    WORK    WITH    INSECTICIDES. 

A  certain  portion  of  the  work  of  this  class  has  already  been  men- 
tioned under  the  head  of  "  Investigations  of  Insects  Damaging 
Deciduous  Fruit  Trees,"  although  the  general  subject  is  placed  under 
the  management  of  Mr.  C  L.  Marlatt,  the  assistant  chief  of  the 
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Bureau.  Aside  from  this  the  particularly  new  work  during  the 
fiscal  ^^ear  190(),  alluded  to  as  Ixigun  in  the  last  report,  has  been  careful 
experimentation  with  sulphurous-acid  gas  (SO2  and  SO3),  for  the 
disinfection  of  granaries  or  other  storage^s  of  grains  or  seeds,  or  for  the 
disinfection  of  dwellings  and  similar  uses.  These  tests  were  carried 
out  on  a  very  lil)eral  scale  and  in  a  very  thorough  manner,  and  fully 
demonstrated  the  Held  of  us(»fulness  for  this  gjis.  A  report  on  thi> 
experimental  work  is  now  in  process  of  publication. 

The  routine  work  has  been  carried  on  during  the  year,  covering 
species  tests  with  standard  insecticides,  the  fumigation  of  mills,  gran- 
aries, and  dwellings  against  insect  pests,  and  the  examination  and 
report  on  the  many  new  insecticide  iaeas  or  decoctions  which  come  to 
the  Bureau  for  attention  almost  daily.  Nine-tenths  of  these  supposed 
means  of  insect  control  are  either  useless  or  a  reproduction  of  metnods, 
with  or  without  modifications,  which  are  already  well  known.  Never- 
theless the  examination  of  these  substances  and  the  correspondence 
relating  thereto  takes  up  a  good  deal  of  time. 

In  the  case  of  the  treatment  of  orchards  with  insecticides  for 
various  insect  i^ests,  a  great  deal  of  experimental  work  has  been  done 
with  the  lime,  sulphur,  and  salt  wash,  twenty  different  formulas  being 
tested  in  three  localities  in  as  many  States.  Similar  tests  have 
been  made  in  the  same  localities  with  the  so-called  miscible  oils. 
These  tests  all  relate  to  the  control  of  the  San  Jose  scale. 

WORK    IN    UEE    CXLTURE. 

There  has  been  a  decided  increase  in  the  work  in  this  branch  during 
the  j)ast  fiscal  3'ear,  due  in  no  small  part  to  the  increased  interest  in 
the  investigations  on  the  part  of  honey  producers  of  the  United 
States. 

A  large  number  of  queen  bees  of  different  varieties  were  reared 
and  distributed  from  the  aj^iarv  at  Washington,  D.  C,  as  well  as 
from  the  substation  at  Chico,  Cal.  The  plan  for  this  distribution 
has  l)ecn  modified  so  that  it  is  no  longer  promiscuous,  but  the  queens 
are  placed  with  men  who  are  in  position  to  propagate  desirable 
stock  and  distribute  it  widely  among  the  bee  keepers  of  the  countrA'. 
The  Caucasian  race  received  the  most  attention.  A  stock  of  this 
race  is  now  offered  for  sale  by  reliable  dealers,  most  of  whom  have 
received  their  stock  through  the  Bureau.  Cyprian  and  Carniolan 
queens  have  also  been  sent  out. 

Investigations  of  the  giant  bees  of  India  and  the  Philippines 
were  continued  during  the  year,  and  Mr.  Frank  Benton,  in  charge 
of  the  work,  hns  from  time  to  time  since  I'eaching  India  sent  in 
reports  of  these  bees.  Th(»  results  of  this  work  should  be  known  to 
the  Department  within  a  few  months. 

The  various  methods  of  queen  rearing  were  tested  in  rearing 
queens  for  distribution,  and  a  bulletin  entitled  The  Rearing  of 
Queen  Bees  was  written  by  Mr.  E.  F.  Phillips  and  has  been  quite 
widely  distributed  upon  application  from  persons  interested.  It  aeals 
with  the  modern  methods  of  queen  rearing  and  brings  together  our 
knowledge  upon  the  subject. 

During  the  year  Mr.  Phillips,  in  charge  during  Mr.  Benton's 
absence,  attended  various  bee  keepei>)'  conventions  and  delivered 
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addresses  in  cooperation  with  the  New  York  State  Department  of 
A^griculture  and  the  Pennsylvania  State  Bee  Keepers'  Association. 
The  substation  at  Chico,  Cal.,  with  Mr.  J.  M.  Rankin  in  charge, 
wras  continued,  with  results  which  are  all  that  can  be  expected  with 
he  present  limited  facilities  for  the  work.  The  principal  work  was 
>n  the  honey-producing  plants,  and  this  was  done  m  cooperation  wnth 
the  Bureau  or  Plant  Industry.  The  results  obtained  are  in  no  small 
part  due  to  the  great  kindness  of  Mr.  P.  H.  Dorsett,  of  the  Bureau 
>f  Plant  Industry,  who  is  in  charge  of  the  plant-introduction  garden 
at  Chico,  Cal.  A  considerable  number  of  plants  have  been  propa- 
gated which  are  remarkable  honey  producers.  During  the  previous 
Sscal  year  the  seeds  of  certain  honey-producing  plants  were  distrib- 
uted to  a  number  of  bee  keepers  throughout  the  United  States.  The 
reports  received  during  the  last  vear,  however,  showed  that  with  few 
jxceptions  they  were  of  little  vafue. 

BEE   DISEASES. 

The  work  on  brood  diseases  of  bees  occupied  a  considerable  propor- 
tion of  the  time  of  the  force.  The  bacteriological  work  connected 
writh  the  investigation  was  done  by  the  bacteriologist  assigned  to 
this  subject  in  the  Bureau  of  Animal  Industry.  As  a  result  of  this 
investigation,  the  confusion  which  has  existed  m  regard  to  brood  dis- 
eases has  been  to  a  certain  extent  cleared  up,  and  the  work  of  fighting 
these  diseases  will  be  benefited  by  the  added  information. 

A  trip  of  investigation  of  bee  diseases,  particularly  the  one  com- 
monly known  as  black  brood,  was  made  through  New  York  State  in  the 
spring  of  1006,  and  proved  to  be  very  valuable.  The  trip  was  made 
n  cooperation  with  the  four  New  York  State  inspectors  of  apiaries. 

In  the  late  summer  of  1905  the  California  agent  made  a  prelimi- 
larv  investigation  of  the  disease  known  to  bee  keepers  as  paralysis, 
n  the  San  Joaquin  Valley,  California.  A  large  number  oi  samples 
)f  diseased  brood  from  various  diseases  have  been  diagnosed. 

ROUTINE    WORK. 

The  correspondence  in  bee  culture  has  practically  doubled  within 
he  year.  Card  catalogues  have  been  prepared  of  queen  breeders,  deal- 
rs  in  apicultural  supplies,  and  bee-disease  inspectors;  the  mailing 
ist  has  been  completely  revised,  and  an  index  of  American  bee  litera- 
iire  has  been  made. 

WORK  IN  SILK  CULTURE. 

The  silk-culture  work  of  the  Bureau  has  been  continued  in  almost 
xactly  the  same  manner  as  during  the  previous  fiscal  year.  Mr.  C.  J. 
jrilliss  has  had  immediate  charge  under  the  Chief  of  the  Bureau. 
The  correspondence  has  increased  to  a  certain  extent,  and  nearly  3,000 
etters  were  received.  The  interest  exhibited  by  correspondents 
eems,  as  in  the  fiscal  year  1905,  to  have  been  most  marked  in  the 
?tate  of  New  York,  but  during  the  fiscal  year  1006  California  has 
hown  a  greatly  increased  interest.  The  other  principal  centers  of 
nterest  seem  to  have  been  Illinois,  Massachusetts,  Michigan,  New 
lerse}",  Ohio,  and  Pennsylvania.     There  was  decreased  correspond- 
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Distribution  of  eccjs. — In  tho  winter  and  spring  eggs  woro  sent  to 
H3  individuals  in  47  different  States  and  Territories,  as  against  35G 
individuals  in  42  States  and  Territories  during  the  previous  fiscal 
year,  showing  a  slight  increase  in  interest. 

DISTRIBUTION    OF    MULBERRY    STOCK. 

As  in  the  previous  year,  seedlings  of  the  best  white  mulberry  were 
distributed  to  all  applicants  during  the  late  fall  and  spring,  none 
being  sent  out  during  freezing  weather.  Last  season  (1905)  48,500 
seedfings  were  distributed  and  this  season  (1906)  34,575.  The  send- 
ings  of  this  season,  however,  reached  a  much  larger  number  of  corre- 
spondents, since  the  trees  were  sent  out  in  smaller  lots.  Excellent 
results  are  reported  from  all  quarters  regarding  the  growth  of  the 
trees,  which  would  seem  to  indicate  that  they  are  of  the  finest  quality. 
The  States  receiving  the  most  were  California,  Illinois,  Virginia, 
Michigan,  Wisconsin,  New  York,  and  Connecticut. 

Four  kilograms  of  mulberry  seed  have  been  purchased  in  Lombardy 
for  next  season's  supply  of  seedings — 1  kilogram  of  a  Sicilian  variety 
and  3  kilograms  of  a  Lombardian  variety. 

The  mulberry  orchard  at  the  Arlington  Farm  has  been  carefully 
attended  during  the  year,  and  the  new  orchard  planted  to  several 
acres  last  year  has  been  enlarged  by  1^  acres. 

COCOONS   PURCHASED. 

Between  July  1  and  October  4,  1905,  American- raised  cocoons 
were  purchased,  whenever  offered  for  sale,  at  the  rate  of  from  75  cents 
to  $1  per  dried  pound,  the  producer  being  required  to  pay  transpor- 
tation charges.  On  October  4  the  rate  was  raised  15  cents  per  pound 
Dn  all  classes.  In  addition  the  Government  assumed  the  expense  of 
transportation,  providing  franks  to  be  sent  to  producers  on  applica- 
tion. The  end  of  the  fiscal  year,  however,  found  a  falling  off  in  the 
number  of  pounds  of  cocoons  offered  for  sale  as  compared  with  the 
record  for  the  previous  year.  An  encouraging  fact,  however,  as 
apposed  to  this  is  that  the  quality  of  the  cocoons  has  greatly  im- 
proved, and  it  is  hoped  with  some  grounds  that  the  quantity  of  the 
:;ocoons  offered  will  be  considerably  increased  the  coming  year. 

REELING   OPERATIONS. 

Reeling  has  been  carried  on  in  the  same  manner  as  formerly,  with 
the  one  4-basin  Berthaud  machine  in  use,  there  being  no  available 
space  for  setting  up  the  second  machine.  At  the  end  of  the  fiscal 
year  1905  reeling  was  being  carried  on  with  four  operators  at  the 
l)asins  and  one  at  the  beating  device.  At  the  end  of  November  the 
reel  was  shut  down,  owing  to  lack  of  cocoons,  and  was  resumed  in 
February,  190().  It  was  shut  down  again  in  April  and  started  again 
about  the  middle  of  June.  Four,  five,  or  six  threads  have  been  used, 
iiccording  to  the  skill  of  the  operator  and  the  nature  of  the  cocoons 
employed. 

Under  the  present  system  the  gi'eatest  amount  of  cocoons  which  can 
\)e  reeled  in  a  day  by  one  operator  is  li  pounds.  This  might  be  in- 
creased to  2  pounds  daily  if  all  the  cocoons  were  of  a  good  quality. 

The  amount  of  reeled  silk  turned  out  is  about  1  pound  for  each  3^ 
or  4  pounds  of  cocoons,  sometimes  dropping  lower  if  especially  i)oor 
[^ocoons  are  used. 
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Samples  of  tlie  silk  reeled  were  siibniitteil  for  expert  exajiiiuation. 
and  were  discovered  to  be  inferior  to  the  best,  owing  to  lack  of  skiU 
on  the  part  of  the  operators.  The  samples  submitted  wei'e  graded  as 
Ardeche  Classical  silk,  which  ranks  as  the  second  grade  of  Cevennes 
silk. 

MISCELLAXEOrS  INVESTIGATIONS  AND  OTHER  WORK. 

Several  investigations  of  importance  have  been  carried  on  which 
will  not  fall  under  any  one  of  the  headings  so  far  used,  and  of  these 
the  principal  ones  may  bt*.  summarized  here. 

Work  on  insects  injurious  to  strawberry,  and  raspberry,  black- 
berry, and  other  bush  fruits  has  been  continued,  and  a  difficulty 
which  has  presented  itself  from  time  to  time,  namely,  the  identifica- 
tion of  certain  injurious  forms  whose  names  were  generally  confused, 
has  l)een  satisfactorily  settled,  and  articles  on  some  of  these  species 
will  shortly  appear.  Prominent  among  these  are  several  forms 
of  leaf-rollers,  root-worms,  and  related  forms.  One  of  these  pests, 
known  as  the  strawberry  crown-girdler,  has  become  a  great  pest 
during  the  year  in  portions  of  the  State  of  Washington,  and  investi- 
gations have  been  begun  looking  toward  better  methods  of  control 
than  are  known  at  present. 

A  very  considerable  number  of  insects  injurious  to  flower  gardens 
and  in  greenhouses  have  been  studied,  both  in  the  city  of  Washington 
and  by  cooperation  of  correspondents.  A  s[)ecial  study  of  the  insect 
enemies  of  roses  has  l)een  under  way,  and  it  is  hopea  will  soon  be 
completed. 

The  corn  root-aphis  in  its  occurrence  upon  dahlia,  aster,  and 
related  composite  plants  has  been  studied. 

Many  complaints  are  received  each  year  of  insect  injury  to  shade 
and  ornamental  trees.  The  chief  tree  defoliators  have  been  treated 
in  publications  now  available,  and  some  of  the  borers  have  been  con- 
sidered, but  considerable  progress  has  been  made  in  methods  of 
treating  these  pests,  particularly  the  latter  class,  and  work  which  has 
been  carried  on  for  some  time  on  the  principal  insect  enemies  of 
shade  trees  will  be  pushed  rapidly  forward  to  the  end  of  a  publica- 
tion of  a  comprehensive  account  of  these  pests.  Among  the  shade- 
tree  insects  which  have  gi'eatly  extended  their  range  of  injurious- 
ness  and  which  ixupiire  special  treatment  are  the  imported  willow 
or  poplar  curculio,  the  willow  lea f -beetles,  the  bronze  birch  borer,and 
the  greenhouse  red  spider,  which  latter  has  l)ecome  a  pest  of  some 
seriousness  on  shade  trees.  This  leaves  out  of  account  the  gipsy  moth 
and  brown-tail  moth,  which  are  the  subject  of  investigations  to  be 
'laid  for  from  funds  provided  by  Congress  for  the  fiscal  year  1907. 

An    investigation   of  the   habits   of  the  gadflies  of  the   family 
"'^'abanida^  has  been  completed,  and  a  special  report  is  about  to  be 
ssued. 

"^e  correspondence  of  the  Bureau  has  increased,  necessitating  an 

iiaigement  of  the  clerical   force.     More  than  30,000  letters  were 

'^'itten  during  the  year,  and  many  queries  were  answered  by  the  aid 

•'  circulars. 

'  le  routine  work  in  the  insectary  has  increased  also,  and  biolog- 

studies  ha'  ^  Iveen   n^^de  of  nearly   500  species   not  hitherto 

-,io'i    >nri  flu     'oi/v  ''">     -pnil>n  -  now  ixjacli  11,088,  eacJi  number 
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meaning  that  a  distinct  species  has  been  studied  from  time  to  time 
in  the  insectary  and  notes  made  upon  its  life  history. 

The  work  of  determining  specimens  for  the  entomologists  of  the 
State  experiment  stations  and  other  workers  has  also  increased. 
Many  thousands  of  insects  have  been  received  from  these  workers, 
and  a  certam  proportion  of  the  time  of  a  number  of  expert  assistants 
was  taken  up  m  this  way. 

PBOPOSED   WOBK   FOB   THE   FISCAL   YEAB    1907. 

The  work  for  the  fiscal  year  1907  is,  at  the  date  of  this  writing, 
already  well  under  way,  and  will  consist  for  the  most  part  in  follow- 
ing out  the  lines  of  investigation  just  indicated. 

Two  new  lines  of  work,  however,  of  great  importance  have  been 
added  during  the  present  fiscal  year.  The  first  of  these,  an  investi- 
gation of  the  white  fly  of  Florida  and  the  Gulf  regions,  has  been 
started  by  the  assignment  of  a  trained  entomologist,  Mr.  A.  W. 
Morrill,  in  charge,  under  the  direct  supervision  of  Mr.  C.  L.  Marlatt, 
Assistant  Chief  of  the  Bureau,  who  has  general  charge  of  insects 
affecting  tropical  and  subtropical  fruits.  The  white  fly  is  an  insect 
wliich  has  done  very  considerable  damage  to  the  orange  and  lemon 
groves  of  Florida  and  which  has  been  spreading  and  increasing. 
The  agent  in  charge  has  made  a  preliminary  investigation  and  has 
established  headquartei^  at  Orlando.  Every  possible  phase  of  the 
life  history  of  the  white  fly  will  be  investigated,  and  careful  work 
Kvill  be  done  on  the  remedial  side. 

The  second  new  investigation  of  importance  is  that  of  an  effort 
to  prevent  the  further  spread  of  the  gipsy  moth  and  the  brown-tail 
moth  in  New  England.  There  is  a  radical  difference  in  the  possi- 
bilities of  effective  work  for  the  prevention  of  the  spread  of  these 
iwo  insects.  The  brown-tail  moth  flies  readily  in  both  sexes  and  has 
ilready  covered  a  very  great  extent  of  territory,  ranging  from 
Amherst,  Mass.,  to  a  point  high  up  the  Maine  coast.  At  the  time  of 
Its  annual  flight  it  is  carried  by  the  prevailing  winds  possibly  for 
liundreds  of  miles,  and  an  effort  to  prevent  its  spread  seems  hopeless 
except  by  the  active  cooperation  of  every  property  holder  within 
the  mfested  territory.  The  means  by  whicn  it  may  be  destroyed, 
liowever,  are  simple.  Its  winter  nests  are  conspicuous  objects  on 
the  terminal  twigs  of  trees  and  shrubs  in  the  winter  time  after  the 
leaves  have  fallen,  and  it  is  a  simple  matter  to  cut  them  off  and 
burn  them,  every  one  destroyed  meaning  the  death  of  250  caterpillars 
in  the  average.  The  campaign  against  this  insect,  therefore,  must 
be  in  the  first  place  an  educational  one,  and  in  the  second  place  one 
3f  local  effort  to  enforce  its  destruction.  The  principal  measures 
ire  therefore  local  or  State  police  measures.  The  Bureau  will  do 
ill  that  it  can  to  assist  in  the  educational  part  of  the  movement 
ind  will  endeavor  to  assist  State  authorities  and  communities  to 
:arry  out  the  work  of  destruction. 

With  the  gipsy  moth,  however,  the  case  is  different.  The  female 
:an  not  fly,  and  the  species  is  distributed  by  means  of  the  caterpillars, 
fvhich,  spinning  down  from  trees  overhanging  roadsides,  are  carried 
ong  distances  by  automobiles,  carriages,  trolley  cars,  and  other 
vehicles,  and  shorter  distances  by  pedestrians.  The  plain  method 
)f  preventing  its  further  spread,  therefore,  is  to  exterminate  the 
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insect   upon    roadside   trees   in    the   thickly    infested    centei's.   Tk 
main  center  of  infestation  is  at  the  present   time   eastern  Massa-  ' 
chusetts,  the  territory  from  AVorcester  to  the  coast  being  well  covereA 
The  range  extends  continuously  nc^rth  into   New    IIam])shire  and 
probably  beyond  into  southwestern  Maine. 

There  are  two  isolated  colonies,  the  one  in  the  city  of  Providence 
and  the  other  at  Stonington,  Conn.  By  cooperation  with  the  State 
authorities  the  Bureau  will  endeavor  to  stamp  out  the  isolated  colo-  . 
nies  in  these  two  States.  Further  than  that,  it  will  during  the  I 
coming  autumn  and  winter  endeavor  accurately  to  determine  the 
exact  localities  in  which  the  insect  exists  in  the  States  of  New  Hamp- 
shire and  Maine.  But  the  main  work  in  preventing  the  further 
spread  w^ill  be  done  in  the  State  of  Massachusetts,  by  cleaning  up 
the  main  thoroughfares  leading  out  from  the  regions  of  thickest  in- 
festation. 

Headquarters  have  l3een  established  at  Boston,  a  trained  man,  Mr. 
D.  M.  Rogers,  has  been  put  in  charge  of  the  work,  and  gangs  of 
men  are  already  engaged  in  the  roadside  cleaning.  This  work  will 
be  continued  throughout  the  fiscal  year. 

The  importance  of  the  continuation  of  the  experimental  work  on 
the  boll  weevil  has  been  pointed  out  elsewhere.  The  pest  is  invading 
new  regions,  where  the  local  conditions  must  give  the  problem  of  ite 
control  aspects  entirely  different  from  those  represented  elsewhere. 
In  Texas  the  cultural  method  of  controlling  the  pest  has  been  found 
to  be  effective.  This  is  to  a  large  extent  due  to  the  comparatively 
small  rainfall.  In  the  localities  where  the  rainfall  has  been  great- 
est damage  has  always  been  most  severe.  In  the  Red  River  Valley 
in  Louisiana  and  the  Mississippi  Vallev  the  general  conditions  are 
exactly  like  those  which  have  caused  tne  greatest  difficulty  in  con- 
trolling the  insect  in  Texas.  In  some  localities  in  the  latter  State  it 
has  been  necessary  to  substitute  other  crops  for  cotton.  In  Louisiana, 
where  similar  conditions  j)revail,  on  account  of  industrial  condition? 
it  will  be  impossible  for  the  planters  to  dispense  with  the  cotton 
crops.  Accordingly,  the  j)roblem  of  weevil  control  in  the  regions  into 
which  it  is  just  entering  is  by  no  means  solved.  The  annual  precipi- 
tation averages  '20  to  if;")  ])er  cent  greater  than  in  Texas.  Moreover, 
the  more  or  less  general  situation  of  the  cotton  fields  near  timber, 
affording  abundant  opixn'tuiiities  for  successful  hibernation,  also 
adds  to  the  difliculties  or  the  ju'oblem. 

At  various  times  the  suggestion  has  been  made  that  instead  of 
early  planting,  as  advocated  by  the  Bureau  and  successfully  prac- 
ticed by  a  large  number  of  planttTs,  late  planting  might  under  sonic 
ccmditions  be  more  feasil)le.  This  idea  has  been  based  upon  the 
heavy  mortality  of  hilwrnating  weevils.  It  has  been  supposed  that 
by  the  fall  destruction  of  th(»  plant  and  the  ])reventing  of  the  ma- 
turity of  late  broods  by  late  i)lanting,  the  period  of  hibernation  would 
M»  so  prolonged  that  no  weevils  would  survive.     Although  a  large 

iiount  of  experiuK^ital  evidence  already  in  possession  of  tlie  Bureau 
ends  to  show  the  falhu'V  of  this  theory,  it  has  been  planned  the 
present  ye?»'*  to  greatly  augment  our  information.  In  order  to  accom- 
jlish  t^^is  ■*"»•  considerable  search  six  isolated  fields  have  been 
electee     ''    ..  Ills  in  Texas  and  Louisiana  which  will  give  a  great 

>T»iotr  -imati'    7^'^'^l^tinns.     On  the  fields  which   were  finally 
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elected  the  planting  of  the  crops  was  deferred  until  about  the  10th 
)f  June.  At  the  end  of  the  season  the  Bureau  will  have  complete 
information  regarding  the  possibility  of  evading  the  w^eevil  by  late 
planting.  As  a  matter  of  fact,  it  has  already  been  found  that  late 
planting  is  a  failure  in  one  instance,  since  considerable  infestation 
tias  been  found  in  a  fieM  planted  on  the  10th  of  June  in  Llano 
County,  Tex.  It  is  to  be  noted  that  the  hibernation  experiments 
mentioned  elsewhere  also  have  an  immediate  bearing  upon  tne  theory 
3f  late  planting.  In  the  cages  at  Keatchie  the  weevils  which  were 
placed  there  November  18  were  found  not  to  have  emerged  until  the 
27th  or  28th  of  June. 

The  need  of  more  extended  experiments  than  have  hitherto  been 
possible  in  the  practical  effect  of  fall  destruction  of  cotton  stalks  in 
aelds  has  been  evident  for  some  time.  A  great  deal  has  been  done 
by  the  Bureau  in  this  direction,  but  the  practice  has  not  been  taken 
up  by  the  planters  to  the  proper  extent.  During  1906  it  is  planned  to 
carry  on  large-scale  fall  destruction  experiments  which  will  serve  as  a 
practical  demonstration  to  the  farmers  in  at  least  two  localities.  Two 
rather  favorable  locations  have  been  found — one  in  Calhoun  County, 
Tex.,  and  the  other  in  Cameron  Parish,  La.  In  each  case  about  400 
acres  of  cotton  have  been  found  completely  isolated.  The  early  de- 
struction of  the  stalks  will  be  begun  m  September,  1906. 

The  Bureau  will  pay  very  especial  attention  to  the  possibility  of 
controlling  the  weevil  in  the  eastern  portion  of  the  cotton  belt. 
Much  of  the  work  being  done  in  the  laboratory  will  throw  light  on 
this  problem. 

Especial  attention  is  being  given  to  the  adaptation  of  the  weevil 
X)  climate  and  food  conditions,  and  protection,  as  well  as  the  relation 
3etween  climate,  enemies,  and  food  supplies  in  the  multiplication  of 
ind  injury  by  the  pest. 

Durmg  the  present  year  experimental  work  will  also  be  conducted, 
especially  in  regions  where  the  greatest  damage  is  certainly  to  be 
expected.  This  has  been  arranged  by  reducing  the  number  of  experi- 
nental  farms  in  Texas  and  the  curtailing  of  the  acreage  in  others. 

In  regard  to  the  importation  of  parasites  the  work  on  the  intro- 
luction  of  the  European  parasites  or  the  gipsy  moth  and  the  brown- 
ail  moth  will  be  continued  throughout  the  year.  Additional  senclings 
from  all  parts  of  Europe  of  the  brown-tail  moth  nests  will  take  place 
luring  the  autumn  and  winter,  and  with  the  opening  of  the  season 
3f  1907  both  species  in  all  stages  will  be  sent  over  by  paid  and 
v'olunteer  agents. 

Other  beneficial  European  insects,  including  parasites,  will  be  im- 
ported, and  the  Assistant  Chief  of  the  Bureau,  Mr.  C.  L.  Marlatt, 
is  at  the  time  of  this  writing  in  Europe  engaged  upon  this  mission. 

Experimental  work  upon  the  kelep,  or  Guatemalan  ant,  will  be 
practically  discontinued,  since,  as  shown  elsewhere,  little  is  to  ])e 
expected  Jrom  this  ant  in  the  southern  United  States. 

In  the  work  on  forest  insects  the  investigations  outlined  in  the 
pre^^ous  part  of  this  report  will  be  continued  with  a  reserve  fund 
held  for  the  investigation  of  any  new  outbreaks  of  insects  of  this 

class. 

In  regard  to  deciduous-fruit  insects,  it  is  planned  to  continue  the 
investigations  of  the  plum  curciilio,  peach  borei*,  and  miscellaneous 


394  DEPARTMENTAL  REPORTS. 

[R'ncli  insects.  The  lest  of  tlie  liiiie-sulphur  wash,  in  progi'ess  for  two  i 
\  ears,  it  is  hoped  may  ha  concluded,  at  least  in  its  present  scope,  bi  ( 
the  fall  of  1906.  .         '  ( 

The  experimental  and  demonstration  work  with  the  codling  moth 
in  the  Middle  West  is  to  be  continued,  but  headquarters  may  be 
changed  from  southeastern  Nebraska  to  southern  Missouri,  where 
the  fruit  interests  are  more  extensive. 

In  the  field-crop  insect  work  the  wheat-sowing  experiments  are 
all  to  be  continued  except  at  the  station  in  extreme  northern  Michi-  ( 
gan,  which  will  be  abandoned.  The  eastern  coast  series  will  be  ex- 
tended northward  to  Canada  in  cooperation  with  the  Pennsylvania 
and  New  York  experiment  stations.  The  North  Dakota  station  wiD 
be  changed  to  Manhattan,  Kans.  A  special  investigation  will  be 
made  in  the  matter  of  invasion  of  reclaimed  areas  in  the  West  by 
corn  and  forage-crop  insects,  following  the  work  of  tlie  Beclamation 
Service.  It  is  hoped  also  to  take  up  the  study  of  alfalfa  insects  and 
western  corn  insects.  A  substati(m  will  be  established  near  Annapo- 
lis Junction,  Md.,  where  some  of  the  breeding  will  be  carried  out 
and  important  field  investigations  undertaken. 

The  work  on  moscjuitoes  and  house  flies  will  be  continued  in  a 
small  way,  but  further  investigations  into  the  cattle  tick  must  be 
dropped  owing  to  the  lack  of  appropriaticms  for  the  purix)se. 

In  bee  culture  especial  attention  to  the  subject  of  bee  diseases  will 
l)e  given,  and  it  is  phinned  to  have  a  meeting  of  the  official  inspectors 
of  apiaries  of  various  counties  and  States  for  the  purpose  of  discuss- 
ing the  various  methods  of  treatment  under  different  climatic  condi- 
tions, as  well  as  the  form  of  law  which  best  enables  the  bee  keepers 
of  a  given  State  to  carry  on  the  work  of  the  extermination  of  dis- 
eases. Should  the  importation  of  the  giant  bees  of  India  and  the 
Philippines  be  successiully  completed  during  the  present  fiscal  year, 
steps  will  be  talari  for  the  ])ropagation  oi  these  bees  and  eventu- 
ally for  their  distribution.  The  distribution  of  queen  bees  by  the 
Bureau  will  be  discontinued,  except  in  so  far  as  it  is  possible  from 
time  to  time  to  assist  queen  breeders  in  the  improvement  of  their 
stock.  The  work  of  procuring  and  testing  valuable  honey-producing 
plants  will  be  continued  at  the  California  substation,  and  an  investi- 
gation of  the  comparative  value  of  different  races  of  bees  in  fer- 
tilizing the  red  (!h)ver  will  be  undertaken  in  cooperation  with  the 
expert  in  charge  of  cereal  and  forage-plant  insect  investigations. 

The  other  investigations  under  way  will  be  carried  on  and  new  ones 
begun  in  case  of  unexpected  insect  outbreak. 

ST700ESTI0NS  AS  TO  WORK  RECOMMENDED  FOB  THE  FISOAX  YSAB 
ENDING  JUNE  30,  1908,  FOB  USE  IN  PBEPABING  ESTIMATES. 

t  is  hoped  that  the  work  upon  the  cotton  boll  weevil  may  be  con- 

iniied  with  funds  for  its  support  equal  to  the  amount  appropriated 

^r  the  fiscal  year  1007,  namely,  $85,000.     It  has  been  the  experience 

•  •   iie  Bureau  in  the  investigation  of  this  insect  that  at  least  two 

'«rs  must  elapse  after  new  territory  is  invaded  before  injury  by  the 

♦>eevil  reaches  its  height.     Therefore  it  will  not  be  possible  to  ascer- 

«in  at  all  onmr^'^^^ly  the  effc**    hat  the  radically  changed  conditions 

r-'iicsipn,     .,..     Lfic!«i«!«ir  -»       il^    iroducc  upon  the  habits  of  the 
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weevil  until  the  fiscal  year  1908.  During  that  year  practically  all  of 
the  work  in  Texas  will  probably  have  been  completed,  and  further 
investigations  in  that  State  may  be  practically  abandoned,  the  center 
of  investigation  being  moved  to  the  neighborhood  of  the  Mississippi 
River. 

With  regard  to  the  effort  td  prevent  the  further  spread  of  the 
gipsy  moth  and  the  brown-tail  moth,  the  sum  appropriated  by  Con- 
gress for  the  fiscal  year  1907  is  only  $85,000,  whereas  $150,000  was 
asked  by  the  New  England  members  of  Congress  supporting  the 
movement.  Even  with  the  large  sums  expended  by  the  State  of 
Massachusetts,  to  which  must  be  added  the  appropriations  already 
made  or  to  be  made  by  the  States  of  Connecticut,  Rhode  Island. 
New  Hampshire,  and  Maine,  and  possibly  also  Vermont,  the  sum  oi 
$85,000  is  too  small  to  effectively  cover  operations  along  the  main- 
traveled  roads  leading  out  of  the  most  thickly  infested  district, 
which,  as  has  been  elsewhere  shown,  is  undoubtedly  the  most  effective 
way  of  preventing  the  further  spread  of  the  moth.  The  large  sums 
appropriated  by  the  State  of  Massachusetts  are,  by  an  arrangement 
existing  between  the  State  authorities  and  the  Bureau,  to  be  devoted 
mainly  to  the  clearing  up  of  territory  away  from  these  roads,  such 
as  the  woodland  tracts,  in  accordance  with  the  State  law  which  pro- 
vides for  the  compensation  by  the  State  to  towns  of  a  certain  per- 
centage of  the  amount  expended  under  the  direction  of  the  State 
superintendent.  Should,  therefore,  the  appropriation  of  $85,000  for 
the  fiscal  year  1907  be  increased  to  $150,000  for  the  fiscal  year  1908, 
it  is  certain  that  more  effective  work  can  be  done  and  the  spread  of 
the  gipsy  moth  much  more  effectively  checked.  It  is  recommended, 
for  reasons  which  appear  earlier  in  this  report,  that  the  brown-tail 
moth  be  not  included  m  this  appropriation  clause. 

^Vn  enlargement  of  the  work  now  being  done  in  nearly  all  of  the 
branches  of  investigation  under  way  is  most  desirable,  and  will  bring 
results  of  greatly  added  value. 

In  the  work  on  insects  injurious  to  field  crops,  the  amount  which 
the  Bureau  has  been  able  to  expend  is  very  small  compared  with  the 
enormous  value  of  these  crops.  The  desirability  of  a  field  station 
3n  the  Pacific  coast  is  obvious,  in  view  of  the  ^eat  damage  to  grains 
done  by  insects  in  that  region  during  the  past  summer.  It  is  also 
desired  to  undertake  careful  investigation  oi  insects  injurious  to  the 
apple,  to  extend  further  the  investigations  regarding  forest  insects, 
to  imdertake  some  elaborate  selective  breeding  experiments  with 
bees,  and  to  have  more  funds  for  the  investigation  of  bee  diseases. 
The  investigation  of  the  white  fly  will  need  more  funds  before  it  can 
be  carried  to  a  proper  conclusion.  The  services  of  several  experts 
are  needed  in  this  investigation,  and  large-scale  experimental  and 
demonstration  remedial  work  should  be  supported.  The  investiga- 
tion into  the  natural  history  of  the  Texas  cattle  tick,  interrupted  at 
the  beginning  of  the  fiscal  year  1907,  as  explained  in  the  body  of 
this  report,  should  be  resumed  during  the  fiscal  year  1908,  as  upon 
the  results  obtained  by  this  investigation  must  depend  in  a  certain 
degree  the  efficacy  of  the  work  of  the  Bureau  of  Animal  Industry, 
supported  by  a  special  appropriation  from  Congress  for  the  fiscal 
year  1907.  Work  on  insects  affecting  vegetable  crops  should  be 
extended,  as  well  as  upon  the  insects  affecting  the  health  of  man. 
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An  iniiuedialc  investigation  of  much  importance  should  be  under- 


damaging  the  citrus  fruit  industry  of  California,  and  is  extensively 
used  in  that  State  and  may  well  be  adapted  to  use  in  I^'lorida.  This 
fumigaticm  is,  however,  more  or  less  in  an  experimental  stage  at  the 
present  time;  no  thorough  scientific  investigation  of  the  subject  ha>  ' 
yet  been  made,  and  the  importance  of  the  interest  involved  fully  war-  1 
rants  it,  the  value  of  oranges  alone  shipped  from  southern  California 
during  the  winter  and  spring  of  lOOG  amounting  to  over  $30,000,000. 
Some  of  the  points  to  be  investigated  are  the  life  of  the  gas 
as  to  its  effects  upon  scale  insects  at  different  periods,  indicating  the 
necessary  time  or  exposure;  the  relative  pressure  of  gas  in  light  and 
heavy  dosage,  and  the  pressure  wdiere  different  proportions  of  water 
are  used  with  a  given  amount  of  cyanide  and  acid ;  the  different  j 
proportions  as  indicating  the  margin  between  efficiency  against  the 
insect  jnid  danger  to  the  tree  and  fruit;  the  influence  ox  external 
conditions,  such  as  the  hours  of  treatment,  weather,  temperature, 
moisture  of  the  air  and  foliage,  physical  health  of  the  tree,  and  many 
other  points  of  similar  character.  This  investigation  has  been  urge<l 
upon  the  Bureau  recently  by  county  horticultural  conlmissione^ 
and  representative  bodies  of  horticulturists  throughout  southeni 
(California. 

It  is  recommended,  therefore,  that,  in  addition  to  the  emergency 
ai)propriation  for  the  cotton  boll  we(»vil  and  the  gipsy  moth  already 
re(!ommend(Hl  by  amount,  tJie  sum  of  $120,000  be  appropriated  for 
entomological  investigations,  an  increase  of  $45,000  over  the  sum 
appropriated  for  the  fiscal  year  1907.  This  increase  is  recommended, 
as  indicated,  for  the  normal  increase  of  work  already  undertaken, 
and  for  the  inaugui'ation  of  new  work,  as  also  indicated. 

In  regard  to  salaries,  T  respectfully  urge  that  one  additional  clerk 
of  class  1  and  one  additional  clerk  of  class  2  be  allowed  for,  and  that 
the  salary  of  tlie  chief  clerk  of  the  Bureau  l)e  raised  from  $1,800  to 
$12,000  per  annum,  the  additional  clerks  being  needed  by  the  increase 
in  the  work  and  to  allow  deserved  promotions,  the  increase  in  the 
salaiy  of  the  chief  clerk  to  be  given  for  reasons  indicated  in  the  last 
report.  I  also  respectfully  urge  that  the  Chief  of  the  Bureau  should 
rccreive  $3,500  per  annum,  so  as  to  place  him  on  a  par  witli  the  diiefs 
of  the  Bureaus  of  Soils  and  Statistics,  and  the  Forest  Service,  and 
with  the  Director  of  the  Office  of  Exj^eriment  Stations.  It  will  be 
noticed  tliat  during  tlie  fiscal  year  1907  the  Bureau  of  Entomology 
(controls  the  exi)enditure  of  more  money  in  its  work  than  any  of  the 
other  branches  of  the  Department  with  the  exception  of  the  Weather 
Bureau,  the  Forest  Service,  and  the  Bureaus  of  Animal  Industry  and 
Plant  Industry :  but  the  salary  of  the  chieiF  is  lower  than  that  of  any 
other  bureau  chief  with  one  exception.  This  will  make  an  addition 
to  th(»  salaries  of  $:],()r)0,  a  smaller  increase  by  nearly  $2,000  than  was 
asked  for  last  vear. 
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U.  S.  Department  of  Acriculture, 

Bureau  of  Biological  Survey, 
Washington ^  D,  C,^  August  i,  1906. 

r:  I  have  tlic  honor  to  submit  herewith  a  report  of  the  work  of 
Biological  Survey  for  the  iiscal  year  ended  June  30,  1906,  with 
ine  of  work  for  1907,  and  recommendations  for  1908. 
Respectful  1}% 

Henry  W.  Henshaw, 

Acting  Chief, 
on.  James  Wilson,  Secretary. 


WOBH  OF  THE  TEAJt. 

ic  work  of  the  Biological  Survey  is  prosecuted  along  the  lines  laid 
n  by  Congress,  as  follows:  (1)  Investigations  relating  to  the  geo- 
>hic  distribution  of  animals  and  plants,  including  biological  sur- 
and  the  determination  of  the  life  and  ci;Dp  belts;  (2)  investigations 
be  economic  relations  of  birds  and  mammals  to  agriculture;  (3) 
rvision  of  matters  relating  to  game/preservation  and  protection 
the  importation  of  foreign  })irds  and  animals, 
le  work  of  the  Biological  Survey  began  July  1,  1885.  Its  first 
stigations  were  in  the  field  of  economic  ornithology,  and  were 
jrtaken  as  a  Inanch  of  the  Division  of  Entomology.  The  follow- 
y^ear  the  Survey  was  established  as  the  Division  of  Economic  Orni- 
:>gy  and  Mammalogy.  After  twenty  years'  service  as  a  Division, 
uly  1,  1905,  by  act  of  Congress,  the  Biological  Survey  was  made 
reau.  While  this  change  of  status  brought  no  radical  change  in 
character  of  the  work  of  the  Survey,  it  made  possible  a  more  effi- 
t  organization.  This  was  effected  under  three  heads: 
)  Geographic  Distribution,  in  charge  of  Vernon  Bailey.  The 
p  of  (jreographic  Distribution  has  charge  of  field  and  office  work 
:ing  to  the  colloction,  preparation,  and  elaboration  of  specimens 
informution  illustniting  the  status  and  geogi-aphic  distribution  of 
th  American  animals  and  plants.  It  is  engaged  also  in  mapping 
ranges  of  mammals,  birds,  reptiles,  and  plants,  and  the  prepara- 
of  reports  thereon.  (2)  Economic  ornithology  and  mammalogy, 
large  of  A.  K.  Fisher.  The  office  of  Economic  Investigations  has 
ge  of  field  and  laboratory  work  relating  to  the  food  habits  of 
imals  and  birds,  and  of  the  collection  of  seeds  and  insects  and 
r  objects  })el(>nging  thereto;  also  of  the  preparation  of  reports  on 
economic  relations  and  food  habits  of  i)irds  and  mammals.  (3) 
le  preservation  and  protection,  in  charge  of  T.  S.  I^almer.     The 
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ofBcc  of  Game  Protection  has  charge  of  matters  relating*  to  the  preser- 
vation, protection,  and  introduction  of  game  and  other  animals,  ul ' 
of  matters  coming  under  the  jurisdiction  of  the  Department  by  reasoi 
of  the  Lace^  Act. 

The  admmistrative  assistant,  11.  W.  Uensliaw,  has  charge  of  the 
correspondence,  business,  and  business  oflice  of  the  Biological  Surrey, 
includmgthe  pliotographic  hiboratory,  and  of  all  editorial  and  clcrktl 
work.  In  the  absence  of  tJie  Chief,  the  administrative  assistant  is  tkc 
Acting  Chief,  and  has  general  supervisory  authority  over  all  the  work 
of  the  Biological  Survey. 

(iECMiRAPHIC    DISTRIBUTIOX. 

LIFE   ZONEti    AND   CROP   ZONES. 

Early  in  the  history  of  the  Survey-  it  was  recognized  that  a  dose 
relation  existed  between  the  natural  live  zones  of  the  country  and  the 
crop  zones,  and  much  time  and  attention  has  since  been  given  to  the  j 
collection  of  data  })earing  upon  the  subject. 

It  is  well  known  that  the  plants,  birds,  mammals,  and  reptiles  of 
different  regions  differ  widely,  and  that  the  transition  from  one  natural 
geographic  area  to  another  is  often  abrupt.  Naturally  these  changes, 
whetlier  abrupt  or  gradual,  are  accompanied  by  corresponding  vaiii- 
tions  in  the  availability  of  the  areas  for  different  crops.  Careful  study 
of  these  areas  has  demonstrated  that  they  result  from  differences  in 
climatic  conditions,  and  that  the  country  can  be  divided  into  well- 
marked  life  and  crop  zones  in  accordance  therewith.  Up  to  the  pres- 
ent time  maps  have  been  published  showing  the  life  zones  of  jforth 
America  as  a  whole,  of  the  United  States,  and  of  Texas  and  parts  of 
New  Mexico  and  Arizona,  and  lists  have  been  published  of  the  crop 
})est  adapted  for  cultivation  in  each  zone.  The  detailed  work  neces- 
sary for  the  preparation  of  zone  maps  of  the  several  States  is  bein? 
carried  on  as  rapidly  as  funds  permit,  with  the  end  in  view  that  each 
farmer  wherever  located  shall  have  a  practical  guide  to  the  fruits,  for- 
age crops,  and  general  crops  that  can  be  most  successfully  grown  on 
his  own  ram  h. 

Scientifically  valuable  as  such  maps  are,  they  are  even  more  impor- 
tant from  an  economic  point  of  view,  and  those  already  published  nave 
been  widely  utilized  by  agricultural  experiment  stations  and  for 
general  educational  purposes. 

During  the  year  work  has  l)een  continued  in  California  and  adjoin- 
ing areas  and  in  New  Mexico,  Colorado,  Wyoming,  and  South  Dakota. 

Califoknta. — P^'ield  work  in  California,  physiographically  the  most 
diversiiied  and  complicated  of  the  States,  was  continued  auring  the 
early  part  of  the  year  by  the  Chief  of  Bureau  and  three  assistants,  and 
will  })e  continued  during  the  coming  season.  A  vast  amount  of  mate- 
rial on  the  distribution  of  the  manmials,  birds,  reptiles,  and  woody 
plants  of  the  State  has  been  already  gathered  and  elaboratcKi  for  the 
tinal  report. 

During  previous  years  the  Survey  had  done  considerable  work  in 
the  arid  desert  region  of  southern  California  and  Arizona.  In  view 
of  the  extensive  development  by  irrigation  now  in  progress  in  this 
region  it  was  considered  important  to  secure  further  data  and  to  carry 
the  work  southward  over  the  adjoining  desert  region  of  Lower  Cali- 
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Fornia.     For  this  purpose,  in  the*  spring  of  1905,  E.  W.  Nelson  and 
A.  Goldman,  field  naturalists  of  tne  Survey,  were  sent  to  southern 
ifornia,  and,  after  work  in  that  region,  continued  south  and  made 
reconnaissance  survey  of  the  peninsula  of  Lower  California. 

Texas. — A  report  on  the  life  and  crop  zones,  mammals,  and  reptiles 
>f  Texas,  by  Vernon  Baile}^  illustrated  by  a  zone  map  of  the  State 

id  numerous  special  maps,  was  published  during  the  year.  Full 
notes  on  the  habits  and  relations  of  various  mammals  to  agriculture 
in  Texas,  where  such  species  as  the  coyote  and  prairie  dog  do  enor- 
mous damage  to  farmers  and  stock  i^aisers,  are  a  feature  of  this  report. 
Unfortunately  the  edition  was  so  small  that  it  was  soon  exhausted. 
[t  is  hoped  that  it  will  be  possible  to  issue  a  second  edition  of  sufficient 
size  to  at  least  supplj  the  demand  from  residents  of  the  State. 

A  report  on  the  birds  of  Texas,  by  H.  C.  Oberholser,  will  be  com- 
pleted as  early  as  practicable.  It  will  contain  all  available  information 
3n  the  relation  of  birds  to  agricultural  interests,  which  are  so  impor- 
tant in  this  great  State,  and  will  throw  much  light  on  the  problems  of 
distribution. 

New  Mexico. — Field  work  in  eastern  New  Mexico  has  been  nearly 
completed  by  Vernon  Bailey,  and  in  western  New  Mexico  has  been 
earned  on  by  Bailey,  assisted  by  N.  Hollister,  and  will  be  continued. 
The  life  zones  have  been  mapped  fox  the  Zuni,  San  Mateo,  Datil,  and 
Gallinas  mountains,  and  intervening  country.  This  completes  the 
detailed  zone  map  for  more  than  half  of  the  Territory. 

Colorado. — Field  work  in  northern  Colorado  by  Merritt  Cary 
resulted  in  a  detailed  zone  map  of  a  broad  belt  from  Denver  and 
Boulder  to  the  Grand  and  Yampa  river  valleys,  over  a  complicated 
area  of  high  mountains  and  parks,  steep  slopes,  and  deep,  fertile  valleys. 
From  Colorado  Mr.  Cary  made  a  trip  into  the  Bad  Lands  of  South 
Dakota  in  continuation  of  work  already  begun  in  that  State. 

Alaska. — Field  work  in  Alaska  was  suspended  during  the  year, 
W.  H.  Osgood,  in  charge  of  this  work,  remaining  in  Washington  in 
order  to  prepare  his  accumulated  notes  for  publication  and  do  other 
necessary  oflBce  work. 

Mackenzie  Basin. — E.  A.  Preble  has  practically  completed  the 
i*eport*<  on  his  extensive  field  work  in  the  Mackenzie  River  region,  and 
is  engaged  in  mapping  the  distribution  of  the  mammals,  birds,  and 
forest  trees.  The  results  are  of  the  greatest  importance  in  connection 
with  the  work  of  the  Survey  in  Alaska. 


report  on  the  Distribution  and  migrati 
of  North  American  ducks,  geese,  and  swans."  This  has  been  com- 
pleted and  is  now  ready  for  publication.  Another  bulletin,  on  the 
"  Distribution  and  migration  of  North  American  shore  birds,"  is  about 
half  completed.  This  will  serve  as  a  basis  for  practical  legislation  in 
relation  to  shore  birds  as  the  other  will  to  ducks. 

Bird  migration  work. — During  the  year  the  usual  spring  and  fall 
migration  schedules  have  been  sent  to  and  received  from  field  observers 
ana  filed  for  future  use.  - 

The  work  of  copying,  classifying,  and  making  available  the  notes 
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rontributod  by  migration  observers  has  l>eeu  continued  and  the  work 
\s  now  up  to  ctiito.  While  the  nunil>cr  of  migration  observers  luk>  ixtt 
increased  hirgely  of  late,  there  has  been  a  noticeable  and  welcome 
improvement  in  the  charaeter  of  the  reports,  and  the  Survey  is  rapidly 
aceumulating  a  series  of  accurate  observations  from  single  localitie> 
which  will  serve  as  a  basis  for  valuable  conclusions  regarding  the 
phenomena  of  migration  in  the  United  States. 

Identification  of  bikds  and  mammat^. — In  addition  tether^-  ) 
lar  work  of  this  branch  of  the  Surv(»y  the  task  of  identifying  sped-  I 
mens  of  birds  and  mammals  for  colleges  and  museums  throughout  the 
country  has  grown  until  it  occupies  much  time.     This  work,  however, 
vields  much   valuable  data  on  distribution,  and  thus   is  of  distinct 
advantage  to  the  Survey. 

KCONOMIC   DKNITllOLOGY    AND   MAMMALOGY. 

The  increasing  importance  of  all  branches  of  agriculture  in  the 
United  St^ites  and  the  value  of  the  products  of  the  soil  are  being  aug- 
mented from  year  to  year  by  leaps  and  bounds.  Irrigation  is  imikin^ 
available  to  the  farmer  and  orchardist  many  thousand  acres  of  land 
hitherto  of  little  or  no  value,  and  a  systematic  search  is  being  con- 
ducted in  foreign  countries  for  useful  plants  suitable  for  transplantinfif 
to  American  soil,  with  the  result  that  many  valuable  varieties  have 
already  been  introduced.  Along  with  new  fruit  and  forage  plants  new 
insect  pests  are  continually'  finding  their  way  into  the  United  States 
either  by  extension  of  ninge  from  contiguous  regions  or  by  means  of 
commerce.  As  large  tracts  of  heretofore  wild  land  are  brought  under 
cultivation,  the  rodents  that  inhabit  them  become  troublesome  factors, 
more  particularlj-  as  the  abundance  of  new  food  in  the  shape  of  culti- 
vated cereals  thimbles  them  to  multix)ly  much  more  rapidly  than  was 
possible  ^vhen  dependent  upon  the  more  scanty  larder  of  unassisted 
nature.  As  a  result  of  the  changed  eonditions,  invasions  of  new  insect 
nests  and  inroads  of  noxious  mammals  are  frequent  and  often 
disastrous. 

As  the  acreage  mider  cultiv^ation  is  extended  and  as  the  number  of 
d(^structive  insects  increases,  more  and  more  importance  attaches  to 
the  study  of  the  economic  status  of  birds.  A  knowledge  of  the  species 
which  can  be  n'lic^d  upon  to  aid  the  farmer  in  his  constant  warfare 
against  i)ests  is  iKH'essary  as  a  basis  for  legislation  for  the  protection 
of  the  friendly  species;  and  the  discovery  of  preventive  metliods 
against  injurious  species  is  ecpially  essential. 

The  study  of  our  conunon  mammals  also  is  important.  Some  of 
these,  formerly  classed  as  noxious,  are  now  found  to  l>e  beneficial, 
))ecause  their  food  has  been  ascertained  to  consist  largely  of  insects. 
Others,  especially  certain  rodents,  are  known  to  be  directly  injurious, 
and  as  larger  crops  uro  raised  and  the  animals  multiply  with  the  added 
food  supi)ly.  the  amount  of  damage  is  correspondingly  great,  hence 
tlie  necessity  for  the  discovery  and  utilization  of  more  effective  and 
cheaper  methods  of  controlling  these  pests. 

Pkkvkm'ive  MKASi  kks  a(jainst  MAMMALS. — Experiments  with  poi- 
sons to  destioy  coyoti^s,  rabbits,  rats,  and  mice  have  been  in  progress 
during  the  year  and  will  be  continued.  Kxperiments  with  lencesto 
protect  sheej)  from  coyotes  are  now  in  progress,  in  cooperation  with 
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Block  owners  in  the  West,  and  others  have  been  planned,  but  have  been 
delayed  for  lack  of  funds.  These,  as  well  as  experiments  with  fences 
fco  protect  nurseries  and  certain  garden  crops  from  rabbits,  will  be  con- 
tinued during  the  coming  year. 

In  connection  with  the  depredations  of  rabbits,  experiments  with  a 
view  to  the  protection  of  newly  planted  trees  have  been  undertaken 
in  cooperation  with  the  Forest  Service.  An  attempt  is  being  made  by 
the  Forest  Service  to  reforest  upward  of  a  hundred  thousand  acres  of 
the  San  Grabriel  Forest  Reserve  in  southern  California.  This  tract 
etbounds  in  small  rabbits,  and  in  places  these  rodents  have  destroyed  as 
high  as  30  per  cent  of  the  seedlings,  thus  necessitating  repeated  and 
costly  replan tings.  As  attempts  to  destroy  the  animals  by  ordinary 
means  have  proved  both  expensive  and  inadequate,  the  Forest  Service 
has  requested  the  cooperation  of  the  Biological  Survey.  A  method 
has  been  devised  of  protecting  the  seedlings  by  cheap  wire  screens, 
and  these  in  connection  with  practical  methods  of  poisoning  will,  it  is 
believed,  go  far  to  solve  the  problem. 

Wolves. — Gray  wolves  are  still  numerous  in  the  West  and  in  certain 
sections  are  so  abundant  that  thev  cause  much  loss  to  ranchmen  and 
farmers.  Their  large  size  and  strength  make  them  formidable  enemies 
of  calves  and  colts  and  even  of  full-grown  animals.  The  problem  of 
ridding  the  forest  reserves  and  cattle  range  of  gray  wolves  was  taken 
lip  bv  the  Biological  Survey  at  the  request  of  and  in  cooperation  with 
the  f^orest  Service.  An  experienced  field  naturalist  was  detailed  for 
the  work  and  visited  parts  of  Wyoming  and  New  Mexico  for  the  pur- 
x>se  of  determining  the  extent  of  the  losses  in  live  stock  and  game, 
ind  of  studying  the  methods  most  effective  in  destroying  wolves.  A 
preliminary  bulletin  on  the  subject  has  been  prepared  by  this  assistant, 
ind  is  to  be  published  by  the  Forest  Service  for  distribution  to  forest 
•angers,  ranchmen,  hunters,  and  trappers  in  the  wolf-infested  regions. 

The  protection  of  stock  on  the  western  ranges  and  of  wild  game  in 
.he  forest  and  game  preserves  from  the  depredations  of  wolves,  coy- 
>tes,  panthers,  and  other  carnivorous  animals  is  of  such  growing 
mportance  that  it  is  intended,  if  funds  are  available,  to  employ  assist- 
ints  acquainted  with  the  habits  of  these  animals  to  visit  the  several 
•eserves  and  contiguous  stock  ranges  for  the  purpose  of  devising 
nethods  for  the  destruction  of  the  animals. 

Bacterial  diseases. — A  comparatively  new  field  of  research  in  our 
country  is  the  study  of  diseases  of  a  bacterial  character,  cultures  of 
tvhich  may  be  preserved  indefinitely,  for  the  purpose  of  destroying 
aoxious  animals. 

It  has  been  known  for  a  long  time  that  many,  if  not  all,  of  the  small 
fodents  that  live  in  colonies  or  exist  in  great  numbers  within  limited 
ireas  are  subject  from  time  to  time  to  epidemic  diseases  which  so 
lecimate  their  numbers  as  to  practically  eliminate  them  as  disturb- 
ing factors  of  agriculture  till  they  have  had  time  to  again  increase 
ibnormallv. 

It  was  not  until  recent  years,  during  which  the  study  of  bacterial 
iiseases  received  great  impetus,  that  the  nature  of  such  epidemics  and 
the  possibility  of  isolating,  propagating,  and  utilizing  the  bacilli  for 
destroying  noxious  mammals  has  been  appreciated.  Such  diseases 
ippear  often  to  be  limited  to  partic^ular  species  or  to  a  group  of  closely 
related  species,  and  hence  are  harmless  to  man  and  to  domestic  ani- 

H.  Doc.  6,  59-2 26 
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mals.  Only,  however,  after  careful  experiments  to  determine  their 
nature  and  limitations  can  the  employment  of  such  diseases  for  the 
purpose  suggested  be  recommendea. 

For  several  3'ears  studies  of  bacterial  diseases  have  been  carried  on 
in  European  countries  for  the  purpose  of  discovering  a  virus  which 
could  be  used  as  an  effective  ally  in  warring  on  rodent  pests.  Several 
such  cultures  have  rocenth^  been  placed  on  the  market,  and  the  Bio- 
logical Survey  is  now  engaged,  in  cooperation  with  the  Bureau  of 
Animal  Industr^^  in  testing  the  efficacy  of  one  of  these — for  which 
much  is  claimed  in  Europe — for  the  purpose  of  emplo^^ing  it  against 
ceilaiu  American  mammals,  esj)ecially  rats  and  field  mice. 

Of  vastly  more  importtmce,  however,  are  investigations  recently 
begun  by  the  Survey  to  as(!ertain  the  causes,  nature,  and  effects  of 
local  diseases  known  to  occur  at  irregular  periods  among  American 
rabbits,  prairie  dogs,  ground  squirrels,  and  other  rodents. 

Among  the  most  troublesome  of  these  animals  are  the  ground 
squirrels,  several  species  of  which  are  very  destructive  to  crops  in 
many  parts  of  the  West,  notably  in  Washington,  Oregon,  Idaho,  and 
California.  In  eastern  Washington  two  species  {Citmua  ccd^nnhianm 
and  C.  Ummstmdi)  do  enormous  damage,  the  annual  loss  from  these 
rodents  and  the  expenses  of  repressive  methods  in  a  single  county 
reaching  upwards  of  half  a  million  dollars. 

The  bacillus  of  a  disease  fatal  to  one  of  the  above  species  was  dis- 
covered some  years  ago  by  Prof.  C.  V.  Piper  and  Dr.  S.  B.  Nelson, 
then  connected  with  the  experiment  station  at  Pullman,  Wash.  Cul- 
tures were  made  in  the  laboratory  and  experiments  were  conducted 
with  a  view  to  the  utilization  of  the  virus  in  destroj'in^  the  animals 
in  the  wheat  fields,  but  the  work  was  not  completed  owing  to  lack  of 
the  necessary  funds.  The  work  has  been  taken  up  by  the  Biological 
Survey  in  cooperation  with  the  State  experiment  station  at  Pullman, 
and  experiments  are  now  being  conducted  with  every  promise  of  suc- 
cessful results.  It  is  hoped  eventually  to  secure  a  virus  which  can  l)e 
utilized  on  a  large  scale  to  destroy  the  rodents  which  now  lev}'  so  severe 
a  tax  on  the  wheat  crops  of  the  Northwest. 

Confidence  is  felt  that  the  discovery  and  isolation  of  the  bacilli 
responsible  for  fatiil  diseases  in  the  ca.se  of  rabbits,  prairie  dogs,  field 
mice,  and  other  noxious  rodents  is  entirely  practicable,  and  it  is  hoped 
that  funds  for  the  necessary  investigations  will  be  made  available. 
By  a  comparatively  small  outlay  it  is  thought  that  methods  can  be 
devised  to  introduce  fatal  diseases  among  noxious  mammals  by  means 
of  which  their  numbers  can  be  so  reduced  as  to  render  them  practi- 
cally harmless  to  farming  interests. 

In  connection  with  these  investigations  a  circular  has  been  prepared 

»ind  distributed  to  experiment  stations  and  farmers  and  stocKmen  in 

the  western  States  for  the  purpose  of  eliciting  information  as  to  the 

")resencc  of  epidemic  diseases  among  rodent  mammals.     It  is  hoped 

n'  this  means  to  secure  information  in  time  to  obtain  cultures  for 

jr«^servation  and  future  use. 

JoopKHATivE  WORK. — For  the  prosecution  of  the  laboratory  work 
.v5cessary  in  connection  with  these  experiments  the  cooperation  of  the 
bureau  of  Animal  Industry  has  been  obtained.  Doctor  Melvin  has 
^i'hHv  consentc^l  ^(    vid  the  Survey  to  the  utmost  extent  possible,  and 

110  instmv"^  T       .jwrt'ot^  Dortot.  in  '^•harofe  of  the  Biochemic  Division, 
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as  conducted  laboratory  experiments  with  a  commercial  virus  im- 
orted  from  France  with  a  view  to  ascertaining  its  efficacy  in  destroy- 
Qg  certain  small  American  mammals.  He  has  undertaken,  also,  to 
►reserve  in  the  laboratory  cultures  of  the  bacillus,  now  being  experi- 
nented  with  on  giound  squirrels  in  Washington,  so  that  its  preservation 
or  immediate  use  is  assured. 
The  importance  of  the  work  above  outlined  and  the  necessity  for 
xtensive  held  experiments  conducted  over  a  term  of  years  renders 
oopei-ation  with  State  experiment  stations  particularly  desirable. 
Arrangements  have  been  made  with  the  Washington  Experiment  Sta- 
ion,  as  stated  above,  to  conduct  cooperative  experiments  on  ground 
quirrels,  or  spermophiles,  and  it  is  hoped  that  as  the  work  progresses 
imilar  arrangements  can  be  made  with  stations  in  other  States  where 
he  damage  from  various  mammals  presents  a  very  serious  problem. 

Examination  of  bird  stomachs. — As  in  previous  years,  field  and 
aboratory  work  on  the  food  habits  of  birds  has  been  carried  on  simul- 
aneously.  A  hirge  number  of  stomachs  was  received  during  the  past 
rear  from  various  parts  of  the  United  States,  and  the  analysis  and  tab- 
dation  of  their  contents  far  exceeded  the  capacity  of  the  small  force 
'ngaged  in  the  work.  It  is  hoped  that  an  increase  of  funds  during 
he  coming  3'ear  will  enable  additional  assistants  to  be  employed,  when 
he  work  will  bo  pushed  as  vigorously  as  its  importance  demands. 

Professor  Bcal,  chief  assistant  in  this  branch  of  the  work,  spent  sev- 
eral months  of  the  present  year,  and  will  occupy  a  considerable  part  of 
he  coming  season,  in  studying  the  food  habits  of  birds  in  the  fruit 
listricts  of  California  and  Oregon  with  a  view  to  discovering  means  of 
Itogether  preventing  or  greatly  restricting  the  damage  to  the  olive, 
fi'ape,  cherry,  and  other  fruit  crops  of  these  States.  A  preliminary 
eport  upon  the  damage  by  birds  in  the  garden  and  orchards  of  Cali- 
ornia  by  Professor  Beal,  with  suggestions  for  remedial  measures,  has 
>ecn  completed  and  will  be  publisned  during  the  coming  year. 

Geese. — From  time  immemorial  California  has  been  a  favorite  resort 
or  waterfowl,  and  many  thousands  of  goese  of  several  species  annu- 
lly  winter  within  the  State.  As  the  grassy  plains,  where  they  for- 
iierly  fed,  were  converted  into  wheat  fields  the  birds  transferred  their 
ttention  from  the  succulent  grasses  to  the  more  nutritious  cereals. 
>o  destructive  are  the  geese  in  certain  sections  that  the  problem  of 
)rotecting  the  grain  from  their  ravages  is  a  serious  one  and  necessitates 
arge  outlay. 

The  simplest  and  most  direct  method  of  protection  is  the  destruction 
>f  the  geese  by  means  of  the  rifie  and  shotgun.  This  plan  requires 
he  services  of  several  men  on  each  ranch,  and  is  not  only  expensive, 
)ut  oi)jecti(>nable,  in  so  far  as  it  necessitates  the  slaughter  of  valuable 
ood  birds  with  practically  no  return  other  than  the  protection  of 
fraiii.  Wild  fowl  are  a  valuable  asset,  both  as  an  article  of  food  and 
s  a  source  of  revenue  from  sportsmen;  hence  they  should  be  pro- 
ected  wiieii  their  protection  is  not  incompatible  with  more  important 
uterests. 

The  preservation  of  geese  in  California  is  the  more  important,  as 
his  State  is  one  of  the  birds'  last  strongholds.  In  the  Eastern  States 
feese  are  becoming  fewer  and  fewer  each  year,  and  their  practical 
xtinction  there  can  not  be  far  distant. 
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During  the  present  year  Doctor  Fisher  visited  California  in  conoec- 
tion  with  this  problem,  and  will  continue  investigation  during  the 
present  season  with  a  view  to  the  discovery  of  methods  of  protecting 
the  grain  fields  without  unnecessary  destruction  of  the  geese. 

CoTTON-BOLL  WEEVIL. — Investigations  of  the  relations  of  birds  to 
the  cotton-boll  weevil  was  continued  during  the  past  year.  Field  work 
in  connection  with  the  problem  was  conducted  in  Texas  during  the 
greater  part  of  1905,  and  about  2,000  birds'  stomachs  were  examined 
for  the  purpose  of  ascertaining  what  species  are  most  serviceable  in 
destroying  this  pest.  One  hundred  and  eight  individuals  of  12  species 
were  found  to  have  eaten  the  weevil.  Of  these,  orioles  proved  to  be 
the  greatest  destroyers  of  the  pest,  as  man}'  as  41  weevils  naving  been 
found  in  the  stomach  of  a  single  oriole.  The  nightbawk  also  was  dis- 
covered to  be  an  enemy  of  the*  weevil,  and  further  investigations  will 
probably  prove  that  during  certain  times  of  year  these  hirds  perform 
extremely  valuable  service  in  destroying  the  pest,  and  hence  should 
be  carefully  protected.  The  list  of  birds  ascertained  to  feed  on  the 
weevil  now  immbers  28.  A  bulletin  in  the  nature  of  a  report  of 
progress  on  this  work,  by  A.  H.  Howell,  has  just  been  issued. 

North  Amkrican  eagles. — A  report  upon  the  North  American 
eagles  and  their  economic  relations  has  been  completed  by  H.  C.  Ober- 
holser  and  will  shortly  be  published.  In  it  the  food  habits  of  these 
birds  are  given  in  detail,  and  their  economic  status  is  fully  discussed 
with  a  view  to  determining  the  extent  of  protection,  if  any,  that  should 
be  afforded  them.  They  are  found  to  be  beneficial  in  some  regions 
and  their  protection  there  is  recommended.  In  other  regions  they  are 
found  to  be  injurious  and  protection  may  safely  be  withheld. 

Food  of  wild  ducks. — The  food  of  wild  ducks  in  its  relation  to 
their  migration  and  the  establishment  of  a  proper  open  season  con- 
tinues a  subject  of  investigation.  Difficulty  is  experienced  in  obtain- 
ing a  sufficient  number  of  stomachs  of  these  birds,  especially  from 
unrepresented  territory,  for  definite  determination  of  their  food,  and 
final  results  are  likelv  to  be  delaved  for  this  reason.  So  far  520 
stomachs  have  been  examined. 

Grosbeaks. — The  work  on  the  economic  relations  of  the  grosbeakh 
is  being  continued  and  is  nearing  completion.  A  bulletin  on  this 
important  group  of  birds — noted  for  feeding  on  the  Colorado  potato 
beetle  and  on  scale  insects — will  probably  be  issued  during  the  present 
year. 

Means  of  attracting  birds. — An  important  phase  of  bird  increase 
and  protection  is  the  planting  of  berry-l)earing  trees  and  shrubs  about 
the  home  and  orchard.     An  increased  food  supply  naturally  tends  to 
an  increased  number  of  birds,  and  the  planting  about  orcnards  and 
gardens  of  berrv-bearing  shrubs — important  as  bird  food,  but  worth- 
ess  to  man — maKcs  directly  for  the  protection  of  valuable  fruit.     There 
'^'^e  many  such  trees  and  shrubs,  the  fruit  of  which  is  preferred  by  our 
itive  birds  to  the  larger  cultivated  kinds  which  derive  added  Value 
rom  their  ornamental  character.     This  subject  is  receiving  constant 
'^.tention  and  a  bulletin  will  be  forthcoming  at  an  early  day. 

"''iring  tb'    '"ear  5,038  bird  stomachs  were  received  and  2,236  were 
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(MME    PROTECTION. 

Acting  under  the  provisions  of  law  requiring  the  Secretary  to  col- 
lect and  publish  useful  information  in  regard  to  game  birds  and  to 
adopt  such  measures  as  may  be  necessary  to  carry  out  the  provisions 
of  the  Lacey  Act,  the  office  of  Game  Protection  endeavors  to  keep  in 
touch  with  all  efforts  to  protect  or  propagate  game  in  the  United 
States  and  to  a  certain  extent  in  other  countries.  To  this  end  con- 
stant communication  is  maintained  with  game  officials,  State  and  private 
organizations,  directors  of  zoological  parks,  and  private  individuals 
in  this  country  and  abroad.  Aid  is  given  to  measures  for  the  preser- 
\ration  of  game,  and  attempts  are  made  to  promote  cooperation  between 
the  authorities  of  the  several  States  and  also  between  these  and  the 
Department.  Its  efforts  are  divided  between  this  educational  work 
ana  the  purely  administrative  duties  assigned  it,  such  as  (1)  supervision 
of  the  importation  of  foreign  wild  animals  and  birds;  (2)  cooperation 
in  the  enforcement  of  provisions  of  the  law  governing  interstate  com- 
merce in  game  and  educational  work,  such  as  securing,  filing,  and 
publishing  information  concerning  important  subjects  in  game-protec- 
tion matters;  (3)  administration  of  the  Federal  bird  reservations,  and 
(4)  the  protection  of  game  in  Alaska. 

IMPORTATION    OF    FOREIGN    MAMMALS   AND   BIRDS. 

During  the  year  433  permits  were  issued  for  the  entry  of  foreign 
wild  mammals  and  birds  and  5  for  the  entry  of  eggs  for  propagation. 
Under  these  permits  654  mammals,  274,914  canaries,  47,383  miscel- 
laneous birds,  and  5,564  pheasant  eggs  were  brought  into  the  United 
States.  In  addition  to  these,  there  were  imported  1,636  mammals, 
2,696  canaries,  and  11,040  miscellaneous  birds,  for  which  no  permit  was 
necessary.^  The  number  of  entries  was  larger  than  in  any  previous 
year,  in  spite  of  the  fact  that  no  importations  were  receivea  at  San 
Francisco  subsequent  to  April  18,  1906,  the  date  of  the  earthquake. 
Last  year  390  permits  were  issued,  under  which  were  imported  178 
mammals,  230,682  canaries,  27,957  miscellaneous  birds,  and  2,270  eggs. 

The  total  number  of  species  of  birds  represented  in  the  year's 
importations  was  344.  A  few  of  these  were  game  birds  for  stocking 
covers,  but  by  far  the  larger  part  consisted  of  birds  for  confinement 
as  pets,  specimens  for  exhibition,  and  public  zoological  collections. 

The  law  prohibiting  the  entry  of  certain  birds  and  mammals  likely 
to  prove  serious  pests  is  becoming  more  generally  known,  and 
during  the  year  no  noxious  species  were  offered  for  entry,  nor  did 
strict  surveillance  disclose  any  attempt  to  introduce  them  surrep- 
titiously. One  of  the  few  known  specimens  of  mongoose  in  captivity 
in  the  United  States,  that  in  the  National  Zoological  Park,  died  on 
June  2,  1906. 

Pheasants. — The  importation  of  pheasants  for  zoological  parks  and 
private  aviaries  included  15  Cabot,  10  Temminck,  and  2  horned  trago- 
pans,  8  montiul  or  impeyan  pheasants,  2  black-backed  kaleeges,  8 
Siamese  pheasants,  2  or  the  rare  Hoki  pheasants,  and  1  rufous-tailed 
pheasant  {Gtmnceus  n^ythrophthalmus)^  apparently  the  first  of  this 
species  brought  into  the  country. 

« Exclusive  of  package?  of  mammals  and  birds,  chiefly  monkeys,  parrots,  and 
pigeons,  the  exact  number  of  individuals  in  which  was  not  stated. 
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MiscETXAXEOus  CAiJE  uiKDs  AM)  MAMMAij?;.—  Auiongf  tho  interM  ^ 
ing  importations  for  exliibitions  and  private  collections  were  11  beaver  i 
from  Canada;  2  echidnas  from  Australia;  2  black-footcMl  penguins  ) 
from  Australia;  4  painted  (juail  from  China;  2  creen-billed  toucans!  I 
from  Guiana;  3  cayenne  rails  from  Brazil;  2  Madagascar  porphvri()!i 
(gallinules);  1  ostrich  from  Somaliland;  4  keas,  4  weka  rails,  and  4 
kiwis,  flightless  birds  from  New  Zealand;  10  of  the  itire  rosy-billed 
ducks  from  South  America;  11  African  edelsingers;  and  10  'nwiiked 
waxbills  from  Africa.  It  is  interesting  to  note  an  increase  in  the  | 
importation  of  the  atti^active  shama  thrushes  from  India,  of  which  ■ 
68  were  imported  during  the  year.  I 

Eggs. — The  poor  success  attending  previous  eflforts  to  import  the 
eggs  of  game  birds  for  hatching  in  this  country  seems  to  have  exer- 
cised a  discoumging  influence,  and  few  such  importations  were  made. 
The  most  impoi'tant  was  the  entry  of  5,500  pheasant  eggs  from  Liver- 
pjool,  England^  about  the  1st  of  June,  1906,  by  the  game  conimk- 
sioner  of  Illinois.  Of  this  shipment  onh'^  8  eggs  were  broken  in  transit 
and  10  more  in  unpacking.  One  thousand  eight  hundred  and  nine 
eggs  were  infertile,  and  further  losses  were  incurred  from  various 
other  causes,  but  from  the  5,500  eggs  3,000  live,  healthy  chicks  were 
secured.  It  remains  to  bo  seen  what  percentage  of  these  attain 
maturity. 

Inspection. — For  several  vears  much  dissatisfaction  has  been 
shown  by  importers  with  the  payment  of  fees  and  with  other 
details  of  tho  inspection  service.  This  feeling  culminated  in  an  appeal 
to  the  Board  of  Appraisers  at  New  York  late  in  1905.  The  appeal 
was  dismissed  by  the  Board  for  lack  of  jurisdiction,  but  the  Depart- 
ment has  since  removed  the  cause  of  complaint  by  placing  the  inspec- 
tion service  upon  a  more  satisfactory  basis.  On  February  1,  1906,  it 
temporarily  assumed  the  pavment  of  fees  and  established  an  office  in 
New  York  City,  from  which  an  inspector  may  always  be  obtained  at 
short  notice.  With  the  service  as  now  reorganized,  the  Department 
has  eleven  inspectors,  distributed  as  follows:  Two  each  at  Boston,  New 
York,  San  Francisco,  and  Baltimore,  and  one  each  at  Philadelphia, 
New  Orleans,  and  Honolulu.  In  the*  absence  of  a  specific  appropria- 
tion for  inspection  service  it  is  possible  to  examine  only  tne  most 
important  shipments,  the  great  majority  of  which  are  entered  at  New 
York  and  Philadelphia.  It  is  highly  desirable  that  inspections  should 
be  made  at  San  Francisco,  and  to  a  limited  extent  at  Boston  and  New 
Orleans,  and  that  more  of  the  shipments  at  New  York  and  Phila- 
deli)hia  should  be  oxaniint^d.  Under  the  fee  system  the  entire  service 
could  be  put  on  a  substantial  })asis  at  a  cost  not  to  exceed  $1,000  per 
annum.  The  necessity  for  this  check  on  the  introduction  of  noxious 
birds  and  animals  is  amply  domonstrated  by  the  experience  of  other 
countries,  whore  tho  mongoost*  and  other  injurious  species  have  gained 
a  foothold.  Tho  incalculable  injury  done  by  these  pests  and  the  con- 
^^ant  danger  of  thoir  intentional  or  unintentional  importation  into  the 
*  Jnited  States  makes  tho  expense  of  a  rigid  inspection  service  insig- 
lificant  in  comparison  with  the  losses  \\Tiich  are  sure  to  follow  iu- 
»dvised  and  "nchockod  importation.  The  introduction  and  spread  of 
ae  Engl'Q'  parro^'  ^-ows  '^'  n  wrta nee  of  taking  every  precaution 
•'rainst  ^»^  '♦*  -        .   ^^     -iiw-h  might  prove  even  more 
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(xAMK  BIRDS  FOR  PROPAGATION. — As  tlie  supply  of  native  game 
birds  diminishes,  the  importation  of  birds  from  foreign  countries  for 
stocking  covers  assumes  greater  importance.  Among  the  importa- 
tions of  the  year  were  864  European  partridges,  chiefly  for  stocking 
private   preserves,  and  81   capercailzie,  50  black  game,  30  willow 

{rouse,  and  15  hazel  grouse  for  liberation  on  Grand  Island,  Mich, 
he  Massachusetts  game  commission  imported  8  capercailzie  and  12 
black  game  for  liberation,  and  27  capercailzie  and  11  black  game  were 
brought  in  for  various  other  destinations,  chiefly  private  preserves. 
Fourteen  l)am>>oo  partridges  were  imported  from  China  for  the  State 
of  Washington  last  rful y  and  from  recent  reports  seem  to  be  doing 
well. 

The  depletion  of  quail  covers  by  recent  severe  winters  has  resulted 
in  vigorous  efforts  in  various  parts  of  the  country  to  secure  birds 
from  sections  where  they  still  abound.  The  quail  of  Mexico  were 
drawn  on,  and  148  bobwhite  and  2,400  Mexican  quail  were  imported 
and  shipped  to  northern  point*iJ.  These  proved  unsatisfactory  and 
native  quail  were  sought  to  meet  the  demand.  Owing,  however,  to 
the  strict  and  comprehensive  nonexport  laws  of  most  of  the  States, 
the  supply  of  available  birds  has  been  far  below  the  demand,  and 
consequently  the  stock  of  quail  in  those  States  from  which  the  birds 
could  be  legally  secured  has  been  recklessly  diminished;  in  other 
States  violations  or  evasions  of  the  law  have  occurred.  In  Alabama 
a  few  shippers  furnished  eastern  and  northern  States  with  enormous 
numl)ers  of  quail,  which  it  is  by  no  means  certain  will  be  able  to  with- 
stimd  the  climate  of  the  regions  where  the  birds  were  liberated.  A 
similar  attempt  to  meet  the  demand  was  made  in  Texas,  where,  how- 
ever, the  State  law  was  violated,  and  the  quail  trappers  were  arrested 
and  confined  in  jail. 

Despite  these  strenuous  efforts  to  supply  the  demand,  and  despite 
all  attempts  to  meet  the  deficiency  by  proper  and  moderate  transfer  of 
domestic  birds,  the  demand  continued  greatly  in  excess  of  the  supply, 
if  such  depletion  recurs,  better  methods  will  have  to  be  devisea  to 
restore  the  normal  abundance.  To  stock  one  part  of  the  country  at 
the  expense  of  another  without  careful  safeguards  to  prevent  depletion 
of  the  covers  drawn  upon  is  mistaken  policy.  The  supply  should  be 
tiiken  from  a  number  of  points  to  avoid  too  great  a  drain  on  limited 
localities,  and  all  tnipping  and  export  of  birds  for  propagation  should 
he  under  State  control  and  not  left  to  unchecked  inaividual  enterprise. 
I^fore  the  demand  for  quail  can  be  satisfied,  means  must  be  devised 
whereby  the  birds  can  be  propagated  profitably  on  a  commercial  scale. 
It  is  estimated  that  during  tnc  past  year  Alabama  furnished  about 
1(  Mj.Oou  (juail.  and  the  West  and  Southwest  50,000  more.  Prices  ranged 
from  ^  to  $.">  p(»r  dozen  for  southern  birds,  and  $10  a  dozen  for  those 
from  the  Southwest.  Thus,  all  told,  $75,000  to Jf  100,0<X)  worth  of  quail 
wore  recjuirod  for  a  partial  supply  of  the  existing  demand.  Severe 
winters  are  likely  to  recur,  and  even  under  favorable  climatic  condi- 
tions, excessive  hunting  and  the  rapidly  increasing  number  of  game 
preserves  will  create  a  constant  demand  for  birds  for  propagation. 
Already  quail  have  been  mised  in  confinement  in  an  experimental  way, 
but  with  varying  success.  All  the  difficulties  have  not  3^et  been  over- 
come, but  they  are  not  insuperable,  and  it  is  to  be  hoped  that  State 
or  private  enterprise  may  successfully  meet  them  at  no  distant  date. 
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Hawaii. — Thirtoon  permits  were  issued  for  the  entry  of  9  mam- 
mals, 15  birds,  and  1  lizard  at  Honolulu  during  the  j^ear,  imported 
chiefly  from  Australia,  China,  and  Japan.  In  June,  1905,  a  consip- 
ment  of  mttlesnakes  was  received  from  San  Francisco.  These  snakte 
were  designed  for  public  exhibition  in  a  small  zoolog'ical  collectioiL 
They  were  promptly  destroyed  by  the  inspector  at  Honolulu,  and,  in 
reponse  to  strong  public  sentiment,  former  restrictions  on  entries  into 
Hawaii  were  extended  to  cover  all  snakes,  instead  of  poisonous  ones 
alone. 

IXTKKSTATE   COMMERCE   IN   QAMB. 

Seven  cases  of  violation  of  the  interstate-commerce  provisions  of 
the  Lacey  Act  have  been  reported  to  the  Department  durinsf  the  year 
and  six  are  still  pending.  Two  of  these  cases  involved  the  illegal  ship- 
ment of  133  ducks  and  1  grouse  from  North  Dakota;  one,  shipment  of 
6  prairie  chickens  from  South  Dakota;  and  two,  shipment  of  313  (joail 
from  Oklahoma.  The  other  two  cases  originated  in  West  Virginia. 
One  of  them  related  to  unlawful  tmnspor^tion  of  quail  by  a  mail 
carrier  on  the  route  from  Capon  Bridge,  W.  Va.,  to  Winchester,  Va., 
and  upon  a  repo'rt  of  the  facts  to  the  Fostmaster-General  an  investia- 
tion  was  made,  which  resulted  in  doing  away  witii  the  traffic.  Tne 
other  was  based  on  the  seizure  of  a  shipment  of  ruffed  grouse  en  route 
to  Baltimore. 

Convictions  were  secured  in  two  cases  on  indictments  filed  in  previous 
years,  one  involving  the  shipment  of  quail  from  Oklahoma  and  the 
other  prairie  chickens  from  \ilas,  S.  Dak. 

Conditions  in  the  Middle  West,  where  violations  of  this  character 
have  been  most  fre({uent,  have  undergone  marked  chancre  during  the 

Sast  year.  Consignments  at  Chicago  and  St.  Louis  nave  greatly 
ecreased  in  number,  and  shippers  are  now  resorting  to  means  other 
than  the  express  to  reach  the  market.  The  steady  restrictions  of  sale 
and  shipment,  and  tlie  conse(]uent  diminution  of  profit  have  reduced 
the  importance  of  these  shipments,  and  attention  is  now  directed 
mainly  to  the  problem  of  discovering  and  dealing  with  the  novel  meth- 
ods of  evading  the  law  practiced  in  the  Southwest.  In  some  of  the 
Eastern  States  and  in  the  South  illegalities  also  require  special  con- 
sideration. Reports  are  frequently  received  of  shipments  of  quail, 
ruffed  grouse,  and  other  game  to  the  markets  of  Washington,  Balti- 
more, and  Philadelphia  from  points  in  Virginia  and  adjoining  States 
in  violation  of  the  Federal  law,  but  efforts  to  prevent  such  shipment*^ 
thus  far  have  not  boon  successful. 


lilUI)   RF-SERVATI0N8. 


Four  new  bird  reser\'ations  have  been  established  by  Executive 
order  during  the  year,  namely,  Huron,  Siskiwit,  and  f^tssage  Key 
Reservations  in  the  fall  of  VM)6  and  Indian  Kev  Reservation  early  in 
190r>. 

The  table  '^n  page  401)  pres(Mi<<  •»  ^'onvenient  sunuiiary  of  the  seven 
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Reeervatlon. 


''^can  Inland 
ton  Island  . 

mp  Lake . . . 
-Ton  Islands. 


wit  Islands 

«e  Key 

idian  Key 


Bird  reservations  established  to  Jutie  30 ^  1906. 


Location. 


Indian  River,  Florida 

Group  of  3  islands  in  Qulf  of  Mexico,  off  coast 
of  Louisiana. 

4  islands.  Nelson  County,  N.  Dak 

5  islands  off  south  shore  of  Lake  Superior, 
Michigan 

South  oflsle  Royale,  Lake  Superior,  Michigan. 

Mouth  of  Tampa  Bay,  Florida 

do 


Area  (approxi- 
mate). 


5  acres 

Unknown 

28  acres. . . 
Unknown 


do.... 

36  acres... 
Unknown 


Date  of 
order. 


Mar.  14.1903 
Oct.     4,1904 

Mar.    9.1905 
Oct.    10,1906 


do 

do 

Feb.  10,1906 


These  islands  are  small,  low,  swampy,  or  rocky  and  of  no  value  for 
•icultural  purposes.  They  are  the  breeding  or  winter  resorts  of 
ge  colonies  of  useful  or  interesting  birds,  and  in  setting  them  aside 
s  reservations  the  United  States  is  carrying  out  a  policy  which  has 
>een  adopted  in  Australia,  New  Zealand,  Canada,  the  British  Col- 
mies  in  Africa,  and  other  parts  of  the  world.  Warden  service  is 
naintained  on  these  islands  in  cooperation  with  the  National  Associa- 
ion  of  Audubon  Societies,  and  the  good  results  are  already  apparent. 
The  onl^  known  breeding  colony  or  brown  pelicans  on  the  east  coast 
)f  Florida  now  has  assured  protection  and  is  showing  a  gratifying 
ncrease,  and  the  establishment  of  Breton  Island  reservation  has  pre- 
lerved  thousands  of  wild  ducks  from  slaughter. 

Pelican  Island  Reservation. — Nesting  was  begun  early  in  Novem- 
)er,  600  nests  hajt^ing  been  constructed  by  November  18.  By  the  end 
rf  the  year  many  young  were  hatched  and  the  colony  seemed  in  a 
)rosperous  condition,  but  about  the  middle  of  Februarv  the  young 
>egan  to  die  and  in  a  few  days  600  or  700  of  them  perishedf.  Unfortu- 
lately  a  request  to  the  warden  to  forward  some  of  the  birds  forexami- 
lation  was  received  too  late.  Prof.  William  L.  Underwood,  of  the 
rlassachusetts  Institute  of  Technology,  who  was  present  on  the  island, 
iissected  one  of  the  dead  birds.  He  found  no  evidence  of  disease,  ana 
t  is  probable  that  the  mortality  was  due  to  cold  and  exposure  to 
nclement  weather.  About  150  young  survived  and  by  the  1st  of 
Vpril  were  able  to  fly.  On  April  15  the  old  birds  began  to  nest  again, 
nd  by  May  5  the  second  broods  began  to  hatch.  Two  hundred  nests 
^ere  occupied  and  about  400  young  raised  in  this  second  nesting. 

Breton  Island  Reservation. — The  ducks  wintering  on  this  reser- 
ation  were  protected  from  attacks  of  market  hunters,  and  the  royal, 
rVilson,  and  Cabot  terns  successfully  bred  on  some  of  the  islands  in 
he  summers  of  1905  and  1906.  The  president  of  the  Audubon  Society 
>f  Louisiana  reports  that  while  on  a  tour  of  inspection  in  June,  1906, 
le  found  that  on  this  reservation  and  the  Audubon  reservation,  main- 
ained  on  the  adjoining  coast  by  the  Louisiana  Audubon  Society,  fully 
00,000  terns  were  reared  during  the  present  season. 

Stump  Lake  Reservation. — The  value  of  setting  aside  certain 
racts  where  absolute  protection  is  accorded  to  bird  life  has  been 
imphasized  b}'  the  fact  that  Stump  Lake  Reservation  not  only  aflfords 
)rotectiou  to  the  birds  that  nest  there,  but  during  the  open  season 
las  proved  a  haven  of  refuge  to  birds  driven  from  their  usual  resorts 
n  the  vicinity. 
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HuROX  Islands  Reservation.  — Fivcfc^iiiall  uiisurveyed  islands  situ 
ated  in  Lake  Superior,  4  luiles  from  the  south  shore,  are  occupied a>s ' 
breeding  place  by  about  700  gulls  and  a  few  mergansers.     From  1,?'.» .' 
to  1,500  voung  gulls  and  a  few  mergansers  were  hatched  in  the  sum-  [ 
mer  of  1905. 

SiSKiAnT  Islands  Reservation. — All  of  the  unsurve\'ed  islands  lying 
near  the  mouth  of  Siskiwit  Ba}^  on  the  south  side  of  Isle  Koyalein 
Ijake  Superior  compose  the  Siskiwit  Islands  Reservation,  which,  like  j 
the  Hudson  Islands  Reservation,  is  a  breeding  place  for  gulls.  These ' 
two  reservations  contain  the  most  extensive  breeding  colonies  of  j 
herring  gulls  in  the  interior.  j 

Passage  Key  Reservation. — Passage  Key  Reservation  comprise^ 
an  island  near  the  mouth  of  Tampa  Bay,  and  is  frequented  by  lam 
numbers  of  terns,  ducks,  cormorants,  brown  pelicans^  and  other  birds 
Among  the  birds  present  in  January  were  some  3,000  Florida  cor- 
morants, 5.000  red-breasted  mergansers,  3,000  royal  terns,  and  l.OlN' 
tree  swallows.  Among  the  Maymrds,  many  of  which  were  probably  | 
nesting,  were  approximately  5,0<.)0  Louisiana  herons,  8,000  terns  of 
various  kinds,  and  100  brown  pelicans. 

Indian  Key  Reservation. — Indian  Key  Reservation  is  situated  in 
Tampa  Bay,  about  5  miles  northeast  of  Passage  Key.  It  is  a  breeding 
place  and  winter  resort  for  herons,  cormorants,  terns,  and  other  sea 
birds. 

Protec^tion  from  Trespass. — Occasional  difficulty  has  been  experi- 
enced in  protecting  some  of  these  reservations  from  trespass,  but  Con- 
gress has  recently  passed  an  act  (approved  June  29,  1906)  making  it  a 
misdemeanor  to  hunt  or  trap  birds  on  bird  reservations,  willfully  dis- 
turb them,  or  take  their  eggs.  This  act  will  materially  aid  the  Depart- 
ment in  preventing  such  depredations. 

BIG   GAME   REFUGES. 

The  transfer  to  the  Sequoia  National  Park  of  part  of  the  herd  of 
dwarf  elk,  presented  to  the  Government  by  Miller  &  Lux  some  years 
ago,  was  successfully  accomplished  in  November,  1905.  About  20  of 
the  animals  were  captured  on  the  Button  Willow  ranch,  transferred 
by  rail  to  the  station  nearest  the  park,  and  placed  in  the  inclosure 
constructed  for  them  in  1904.  The  elk  now  in  the  park  form  the 
nucleus  of  a  new  herd  which,  with  adequate  protection  and  the  favor- 
able surroundings  afforded  by  the  park,  it  is  hoped  may  insure  the 
preservation  of  this  tine  species. 

Th(^  New  York  Zoological  Society  generously  offered  16  or  20  buffalo 
to  the  Department  on  condition  that  a  suitable  ranffe  be  inclosed  for 
them  on  the  Wichita  (iame  Preserve  in  Oklahoma.  This  new  preserve, 
situated  in  the  midst  of  the  former  natural  range  of  the  buffalo, 
affords  an  ideal  location  for  the  establishment  of  a  herd  under  Govern- 
ment auspices,  but  it  was  impossible  to  accept  this  offer  at  once  on 
account  of  lack  of  an  appropriation  for  fencing  the  proposed  range. 
The  matter  was  presented  to  Congress  and  an  item  was  included  in  the 
current  appropriation  bill  providing  $15,000  for  the  construction  of 
the  necessary  fence  under  the  supervision  of  the  Forest  Service. 
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PROTBCTIOX    OF   CAME    IN    ALASKA. 


Conditions  under  the  Alaska  game  law  remain  practically  unchanged, 
[  the  close  supervision  of  exports  and  the  restricted  issue  of  per- 
nios have  been  continued.  Special  restriction  of  the  export  of  tro- 
phies from  the  Kenai  Peninsula  has  been  maintained  for  several  seasons 
>n  account  of  the  danger  threatening  the  game  because  of  the  acces- 
dbility  of  the  region  and  its  peculiar  attractiveness  to  sportsmen  in 
eh  of  big  game.  During  the  past  year  the  issue  of  permits  was 
3onfined  mainly  to  the  open  season,  and  early  in  the  spring  was  tem- 
porarily suspended.  Comparatively  few  permits  were  granted,  chiefly 
X)  residents  of  Alaska  desiring  to  bring  home  a  few  heads  for  their 
5wn  use. 

The  question  of  the  shipment  of  trophies  has  proved  the  most 
uTOublesome  feature  of  the  law  and  has  given  rise  to  considerable  dis- 
isfaction.  The  question  is  complicated  by  the  occurrence  on  the 
cLenai  Peninsula  of  the  largest  species  of  moose  in  the  world,  the  heads 
jf  which  are  greatly  sought  as  trophies.  Horns  having  a  spread  of 
72  inches  or  more  command  fabulous  prices,  which  makes  head  hunting 
3ne  of  the  chief  objects  both  of  sportsmen  and  nativ^es.  Every  device 
is  employed  to  obtain  permits  to  bring  out  moose  heads,  and  no  means 
yf  checking  this  traffic  have  been  devised,  except  the  unsatisfactory 
expedient  of  prohibiting  all  shipments  from  the  Kenai  Peninsula. 

The  permits  issued  may  be  divided  into  three  groups — those  for 
shipment  of  trophies,  those  for  collecting  specimens  for  scientific  pur- 
X)ses,  and  those  for  capture  of  live  game  intended  for  propagation  or 
exhibition.  According  to  the  records  of  this  office  204  permits  have 
)een  issued  since  the  passage  of  the  law  in  1902,  as  shown  in  the 
bllowing  table: 

Xuynber  of  permits  issued  for  the  shipment  of  trophies  and  specimens  from  Alaska. 


Year  ending  June  30 — 


Tronhii^      Scientific  !  Propaga- 
iropnies.    specimens.       tion. 


Not  used 
or  can- 
celed. 


Total. 


mi 

XM 

J05 

J06 

ToUil 


34 
43 
12 
23 


12 
8 
4 

8 


2  ' 

13 

a  61 

0  , 

16 

67 

3 

9 

28 

1 

16 

b48 

112 


32 


54 


204 


"Two  duplicate  numbers. 


bOne  duplicate  nunilM»r. 


The  total  number  of  permits  for  export  of  trophies  wa.s  112  and 
or  export  of  scientific  specimens  32,  or  an  average  of  28  and  8,  respec- 
ivelv.  The  number  i.ssued  during  the  past  fiscal  year  was  23  for 
rophies,  8  for  scientific  specimens,  and  1  for  live  birds  (for  the  New 
fork  Zoological  Park).  These  figures,  however,  are  greatly  in  excess 
►f  the  number  of  permits  actually  used.  The  Department  has  direct 
:nowledge  that  54^,  or  more  than  25  per  cent  of  the  total  number 
ssued,  were  canceled  or  remain  unused,  and  as  the  reports  of  the  col- 
ector  of  customs  at  Seattle,  where  most  of  the  Alaska  shipments  are 
eceived,  show  the  receipt  during  the  entire  four  years  of  onlv  47  con- 
ignraents  (35  of  trophies  and  12  of  specimens),  it  is  evident  that  many 
)ermits  remain   unused  of  which  no  direct  information   has   been 
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received.  In  the  i)ast  your,  with  82  |)ennits  outstandings,  the  number  ' 
of  consi^ments  received  at  Seattle  was  only  10,  of  which  4wew  ' 
heads  forwarded  for  mounting  to  be  returned  to  Alaska  and  1  wast  i 
head  in  transit  from  British  Columbia.  It  is  evident,  therefore,  thit  . 
in  spite  of  the  frequent  demand  for  permits  and  the  great  pressure 
brought  to  bear  on  the  Department  in  order  to  secure  them,  compan- 
tively  few  are  actually  used. 

To  relieve  the  Department  of  much  unnecessary  criticism  a  transfer  | 
of  the  issue  of  permits  to  some  convenient  point  in  the  Territory  I 
where,  when  necessarv,  conditions  can  be  readily  investijgated,  seems  j 
desirable.  It  is  hoped  that  this  matter  will  be  considerea  by  the  next  ; 
Congress,  and  that  the  present  law  will  be  modified. 

• 

1NI'X>RMATI0N   (XJNCERNING   GAME. 

Many  requests  are  received  for  information  concerning  game  and  j 
game  protection.  Among  the  most  important  was  one  in  connectioo  \ 
with  an  effort  to  maintain  the  law  prohibiting  the  sale  of  imported  ( 
game  in  close  season  in  the  State  of  New  York.  Such  sales  have 
already  been  practically  stopped  in  the  District  of  Columbia,  and  in 
Minnesota,  New  York,  Ohio,  Wisconsin,  and  other  States.  The  ques- 
tion was  taken  up  with  State  officers  in  California.  Colorado,  Illinois, 
Indiana,  Minnesota,  Nebi-aska,  New  Jersey,  and  Ohio,  and  data  were 
obtained  which  proved  of  material  assistance  in  connection  with  the 
measure  under  considemtion. 

In  response  to  a  request  received  from  the  Massachusetts  State 
Game  Association,  similar  information  was  furnished  concerning  tke 
sale  of  game  from  the  West  in  the  markets  of  Boston.  The  necessity 
was  clearlv  shown  of  restricting  the  sale  of  such  game  in  Massacha- 
setts  to  tfie  open  season,  in  order  to  prevent  evasion  and  violation  of 
the  Federal  law  and  the  laws  of  the  States  from  which  the  shipments 
were  made. 

Wisconsin  has  recently  passed  a  law  placing  deputy  game  wardens 
under  the  civil  service  and  requiring  applicants  for  the  position  to 
take  competitive  examinations.     In   the  adoption  of   this  important 
step  in  the  administration  of  the  local  law  the  State  warden  asKed  for  I 
suggestions  from  the  Department,  which,  in  response  to  the  request,  ! 
reconmiended  certain   subjects  and   conditions  which  might  advan-  I 
tageously  be  incorporated  in  such  examinations.     Requests  are  fre-  ! 
quently  received  from  game  officials  and  associations  for  information,  ' 
personal  conference,  or  representtition  at  meetings.     Such  requests  j 
are  complied  with  whenever  possible,  and  during  the  year  personal  ' 
consultations  were  had  with  State  officials  of  California,  Idaho,  lUi-  | 
nois,  Indiana,  Maryland,  Massachusetts,  Michigan,  Minnesota,  Mis- 
souri, Montana,  Nebraska,  New  Jersey,  New  '5u)rk,  North  Carolina, 
Ohio,  Tennessee,  Virginia,  West  Virginia,  Wisconsin,  and  Wyoming. 
Many  of  these  were  held  at  the  meeting  of  the  National  Association  of 
Game  Wardens  at  St.  Paul,  in  January,  1900,  which  afforded  an  oppor- 
tunity for  conference  with  a  number  of  State  officers  of  the  Northwest 

Considerable  progress  has  })een  made  during  the  year  on  the  index 
of  game  laws  and  the  bibliograph}'  of  game  literature  mentioned  in 
the  last  report.  A  complete  index  of  the  laws  of  Missouri  and  Cali- 
fornia, covering  more  than  half  a  century,  was  added  to  the  work 
already  done  in  indexing  State  laws;  and  several  of  the  more  important 
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rials,  together  with  some  of  the  current  foreign  game  laws,  have  been 

dined  for  material  for  the  bibliographv.     The  index  of  decisions 

ne  laws,  which  was  undertaken  at  the  request  of  the  National 

i/Oiation.of  Game  Wardens,  has  been  nearly  completed.     The  plan 

t    t  work  was  submitted  to  the  association  at  the  annual  meeting  in 

anuary,  1906,  and  received  the  approval  of  the  committee  appointed 

a  examine  it.     As  soon  as  additions  suggested  by  the  committee  have 

1  incorporated,  the  index  will  be  prepared  for  publication. 

wwing  to  greatly  increased  interest  in  the  game-refuge  idea  and 

i     ise  of  pending  legislation  on  the  subject  by  Congress,  it  was 

4      3d  desirable  to  investigate  methods  of  establishing  and  maintain- 

r       game  refuges  in   other  countries.     Data   have  been  collected 

e      cting  the  game  refuges  of  Canada;  of  Denmark  and  Norway  in 

Surope;  of  British  East  Africa,  Cape  Colony,  Natal,  Sudan,  and  the 

Transvaal  in  Africa;  and  some  of  the  States  of  Australia.     Informa- 

ion  has  been  secured  also  concerning  methods  of  preserving  moose 

>r  elk  practiced  in  Sweden  for  the  past  one  hundrea  and  fifty  years. 

The  usual  summary  of  State  game  laws  affecting  seasons,  shipment, 

i  sale  was  issued,  as  well  as  posters  showing  close  seasons  for  game 

the  United  States  and  Canada.     As  many  of  the  close  seasons  in 

^lorth  Carolina  were  changed  by  a  revisal  of  the  laws  of  that  State, 

^bich  was  published  too  late  to  be  incorporated  in  either  bulletin  or 

oster,  a  special  poster  was  issued  showing  the  close  seasons  of  North 

!arolina  as  modified  by  the  revisal. 

While,  as  stated,  information  and  assistance  have  been  promptly 
irnished  whenever  possible  in  response  to  the  numerous  demands 
lade  on  the  office,  on  the  other  hand,  it  is  a  pleasure  to  state  that 
»dy  and  hearty  cooperation  has  been  met  witn  from  game  officials 
id  organizations  of  the  United  States  and  other  countries,  railroad 
id  express  companies,  and  many  private  individuals. 

ROUTINE  WORK. 

As  the  field  work  of  the  Survey  increases  and  new  lines  of  investi- 
on  are  undertaken,  the  amount  of  routine  work  increases  correspond- 
igly.  This  consists  of  correspondence,  chiefly  in  the  nature  of 
jsponses  to  requests  for  information,  preparing  reports  and  bulle- 
ns  for  publication,  identifying  and  labeling  specimens,  storage  and 

•e  of  field  collections,  cataloguing  bird  stomachs,  tabulating  field 
; ports,  sorting  and  filing  published  matter  valuable  for  reference, 
tapping  distribution  of  birds  and  mammals,  supplying  the  needs  of 
eld  assistants,  developing  photogfraphic  plates  and  making  prints 
lerefrom,  compiling  ^me  laws,  issuing  permits  for  the  entry  of 
>reign  mammals  and  birds  and  for  the  export  of  trophies  and  speci- 
lens  from  Alaska,  and  cooperation  in  enforcing  the  various  provisions 
f  the  act  of  Congress  of  May  25,  1900.  The  letters  received  during 
le  3  ear  numbered  about  4,600,  the  letters  written  during  the  same 
eriod  numbered  about  6,500,  and  over  700  migration  schedules  were 
3nt  out  to  observers. 

The  collection  of  negatives  made  in  the  field  for  the  purposes  of 
budy,  record,  and  illustration  now  numbers  about  10,000. 

PUBLICATIONS. 

The  publications  for  the  year  include  1  number  of  North  American 
^auna,  4  bulletins,  6  circulars,  2  articles  in  the  Yearbook,  1  Farmers' 
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Bulletin,  the  Report  of  the  Chief  for  1905,  and  11  reprints  of  fomet  \ 
publications.  ' 

North  American  Fauna  No.   25,  by  Vernon   Bailey,  compriseii&   ' 
'MMologlcal  Survey  of  Texas."    The  Bulletins  are  entitled:  \o.  21,  I 
"The   Bobwhite  and    Otlier   Quails   of  the  United    States  in  their 
Economic  Relations,''  b}^  Sylvester  D.  Judd;  No.  22,  '*  Birds  Known 
to  P:at  the  Boll  Weevil,"  by  Vernon  Bailey;  No.  23,  "The  Homed 
Larks  and   their  Relation  to  Agriculture,"  by  W.   L.  McAtee;  Xa 
24,  "•The  Grouse  and  Wild  Turke3's  of  the  United  States  and  their 
Economic  Value,"  bv  Sylvester  D.  Judd;  No.  25,  "Birds  that  eat  the 
Cotton  Boll  Weevil,"  bv  Arthur  H.  Howell.     The  Farmers'  Bulletin  is 
"Game  Laws  for  1905;  A  Summary  of  the  Provisions  Relating  to  8eir 
sons.  Shipments,  Sale,  and  Licenses,"  by  T.  S.  Palmer,  Henry  Oldys, 
and  R.  W .  Williams,  jr.  (No.  23u).     The  articles  in  the  Yearbook  are 
entitled,  "Federal  (.lame  Protection — a  Five  Years'  Retrospect," by 
T.   S.  Palmer:  and  "Meadow  Mice  in  Relation  to  Agricufture  aniSl 
Horticulture,"  by  D.  E.  Lantz.     The  titles  of  the  cireuTars  are  as  fol- 
lows: No.  40,  "  Directions  for  Preparing  Specimens  of  Large  Mammals 
in  the  Field,"  by  C.   Hart  Merriam;  No.   50.   "Directory  of  State 
Officials  and  Or^ranizations  Concerned  with  tne  Protection  of  Birds 
and  Game,"  by  T.  S.  Palmer;    No.  61,   "List  of  Publications;"  No. 
52,  "•Directions  for  Destroying  Pocket  Gophers,"  by  D.   E.  Lantz. 
Inaddition,  reprints  of  the  following  were  issued:  Bulletin,  1;  Farmew 
Bulletins,  8;  Yearbook  articles,  3;  circulars,  4. 

OUTLINE  OF  WOBE  FOB  1907. 

(JEOGRAl»niC   DISTEIBUTION. 

Field  work  in  California,  New  Mexico,  Colorado,  and  South  Dakota, 
to  det(»rmine  the  life  and  crop  zones  of  these  States,  will  be  continued 
during  the  year  on  much  the  same  lines  as  in  past  years. 

General  licld  work  in  Texas  has  been  practically  completed  and  it  is 
expected  that  a  rc^port  ui)on  the  birds  of  the  State  will  be  ready  darinff 
the  ])resont  year.  The  publication  of  a  volume,  with  maps  illustrating 
the  life  and  cro])  zones  of  this  large  and  important  State,  has  been 
planned,  Imt  as  yet  funds  will  not  admit  of  the  final  field  investiga- 
tions nec(»ssary  to  (letermine  the  crops  best  adapted  to  the  several 
faunal  areas.  It  is  hopc^d  that  provision  will  be  made  for  this  work 
so  that  it  can  be  coini)leto(l  during  the  next  field  season. 

It  is  planned  to  soud  an  assistant  to  Alaskp,  in  1907  to  investigate, 
among  other  matters,  tin*,  subject  of  fox  farming,  an  industry  wnich 
seems  to  promise  important  results. 

K(\)N()MIC  OKMTHOIX)GY  AND   MAMMALOGY. 

^  n  im])<^rtant  pai-t  of  the  work  of  this  branch  of  the  Survey  for  the 
falling  year  will  be  ti(»ld  investigations  of  epidemic  diseases  of  rabbits 
^nd  other  rodent  ])ests  with  a  view  to  the  discovery  of  effective  means 
'^  destioying  them  on  a  large  scale  and  at  small  cost. 

'^iboratory  and  field  experiments  in  cooperation  with  the  Bureau  of 

lunal  Indu-itry  to  test  the  value  of  an  imported  virus  in  thedestruc- 
'-'M  of  tii^ld  mice  and  i*Jits  will  be  continuea. 

'*wv  {\t^\r  »i  I  laboratory  experiments  with  a  bacterial  virus  for  the 
'-*  .-.vornw  >hiioc:  -niiiru^ng  to  grain,  lu  cooperatloii  with 
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he  State  experiment  station  at  Pullman,  Wash.,  will  be  continued  on 

more  extensive  scale.  Experiments  also  with  this  virus  will  be 
to  test  its  efficacy  in  the  destruction  of  rats. 

±  wo  preliminary  reports  on  the  relation  of  birds  to  the  boll  weevil  in 
Cexas  have  been  issued.  The  work  will  be  continued  in  cooperation 
ivith  the  Bureau  of  Entomology  in  Texas  and  will  be  extended  into 
[iouisiana,  into  which  State  the  weevil  has  already  made  its  way  and 

lere  it  threatens  the  same  disastrous  results  which  have  attended 
presence  in  Texas. 

rhe  investigation  of  the  food  of  California  birds  with  special  rela- 
ion  to  the  protection  of  orchards  and  vineyards  will  be  continued 
luring  the  present  year,  and  a  full  report  thereupon  will  be  issued  as 
joon  as  the  necessary  examinations  of  stomachs  can  be  completed. 

Investigations  of  the  food  habits  of  the  rose-breasted  grosbeak  with 
^articular  relation  to  the  destruction  of  the  Colorado  beetle  are  practi- 
»lly  completed,  and  a  report  upon  the  subject  will  soon  be  ready  for 
the  press. 

A  report  on  the  English  sparrow,  containing  an  account  of  its  food- 
iiabits,  methods  of  breeding  and  of  distribution,  together  with  sugges- 
tions for  restricting  its  spread,  was  published  in  1889.  Since  then,  in 
jpite  of  strenuous  efforts  to  limit  its  increase,  including  the  offering 
)f  bounties  in  many  localities,  the  pest  has  greatly  increased  in  num- 
)ers  and  has  widely  extended  its  range.  Bequests  for  information 
elative  to  it  are  constantly  being  received,  and  as  the  above  report 
las  long  been  out  of  print  it  is  thought  desirable  to  issue  a  revised 
eport  containing  much  data  accumulated  since  the  date  of  the  former 
eport  and  bringing  the  subject  up  to  date. 

A  preliminary  study  of  the  present  status  of  the  wolf  problem  in 
be  Western  States,  with  a  view  to  the  discovery  of  methods  for 
estroying  the  big  gray  or  timber  wolf,  has  been  completed,  except 
tiat  certain  work  during  the  fall  months  is  necessary  to  develop  the 
est  methods  of  trapping  at  that  season.  A  report  on  the  subject, 
repared  by  the  Biological  Survey,  will  be  published  by  the  Forest 

jrviee. 

It  is  intended  to  continue  experiments  for  the  purpose  of  preventing 
r  limiting  the  damage  by  wolves  and  coyotes  in  the  West.  Coyotes, 
hough  smaller  and  less  formidable  than  gray  wolves,  inflict  consider- 
ble  injury,  especially  to  the  sheep  and  poultry  industries.  Fencing 
xperiments  will  be  continued  for  the  purpose  of  ascertaining  the 
eight  and  the  size  of  mesh  necessary  for  a  coyote-proof  fence  which 
an  be  put  up  at  a  cost  sufficiently  low  to  render  its  general  use  to 
heep  raisers  practicable. 

Meadow  mice  are  a  perennial  source  of  annoyance  and  danger  to  the 
lursery  and  orchard,  as  well  as  most  destructive  to  pasturage  and 
arious  crops.  x\ttention  will  be  paid  to  improving  known  methods 
►f  destroying  them  by  means  of  poison  and  traps,  as  well  as  to  exper- 
menting  with  a  virus  for  thinning  their  numbers  by  disease. 

GA3IE   PROTECTION. 

IMPORTATION. 

Further  improvement  in  the  work  of  supervising  importations  of 
breign  animals  and  birds  will  be  instituted  on  July  1,  1906,  which  it 
s  expected  will  not  only  facilitate  the  issue  of  permits,  but  will  serve 
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on  for  game),  but  a  sufficient  sum  for  traveling  expenses  should  be 
mowed  to  enable  the  supervisors  to  cover  their  districts  and  for  special 
nvestigations. 

GAME  REFUGES. 

The  attention  given  to  Federal  refuges  in  recent  sessions  of  Congress, 

ind  the  misapprehension  on  the  part  of  many  persons  in  regard  to  the 

abject,  indicate  the  desirability  of  early  publication  of  all  available 

lata  on  this  important  subject.     An  investigation  has  already  been 

un,  and  information  will  be  secured  concerning  the  character  and 

]  at  of  refuges  or  ^me  preserves  in  foreign  countries,  the  manner 
D  which  they  are  mamtained,  and  the  degree  of  success  which  has  fol- 
3wed  their  establishment. 

In  the  past  three  years  seven  bird  refuges  established  by  Executive 
rder  have  been  placed  in  charge  of  Uie  ^cretarjr  of  Agriculture  and 

)ir  administration  has  been  intrusted  to  the  Biological  Survey.  In 
operation  with  the  National  Association  of  Audubon  Societies,  warden 

rvice  has  been  established  on  each  of  these  reservations,  but  to  secure 
!  best  results  and  fully  attain  the  object  for  which  these  preserves 

jre  established,  they  should  be  frequently  inspected  and  steps  should 

taken  to  protect  more  effectively  tne  birds  nesting  on  them.  A  small 
xpenditure  for  this  purpose  will  yield  large  returns  and  make  of  some 
f  the  reserves,  such  as  JPelican  Island  in  Florida,  important  points  of 
ttraction  for  the  States  in  which  they  are  located. 

The  private  preserves  of  the  United  States,  which  are  now  numbered 
>y  hundreds,  and  the  combined  area  of  which  greatly  exceeds  that  of 

listing  Federal  preserves,  should  also  be  the  subject  of  investigation 
o  ascertain  their  location  and  area  and  the  methods  under  which  they 
re  maintained.  Some  progress  in  this  direction  has  already  been 
aade,  but  their  rapidly  increasing  number  and  the  lack  of  means  pre- 
ent  thorough  investigation. 


COOPERATIVE  WORK. 


Cooperation  with  the  Forest  Service  will  be  continued  for  the  pur- 
pose of  devising  the  best  methods  of  increasing  the  stock  of  game  on 
he  Federal  refuges  which  have  been  established  in  Oklahoma  and 
Arizona.  Cooperation  with  the  State  wardens  and  commissioners  for 
he  purpose  of  enforcing  the  provisions  of  the  Lacey  Act  and  restrict- 
Dg  the  shipment  of  game  in  violation  of  the  Federal  law  will  likewise 
>e  continued  as  heretofore.  Cooperative  work  with  the  New  York  State 
ibrary  in  indexing  the  game  laws  will  be  continued,  and  it  is  hoped 
hat  before  the  close  of  the  year  all  of  the  States  west  of  the  Missouri 
liver  will  have  been  covered. 

The  events  of  the  j)ast  spring  have  demonstrated  the  necessity  of 
mmediately  devising  means  of  obtaining  game  birds,  especially  quail, 
or  propagation.  In  cooperation  with  a  committee  of  the  American 
breeders'  Association  it  is  expected  to  make  at  least  preliminary  inves- 
igations  to  ascertain  what  has  been  accomplished  in  this  field,  especi- 
iTy  in  rearing  quail,  grouse,  pheasants,  and  ducks  in  captivity  or  in  a 
tate  of  semidomeytication.  Consideration  will  be  given  also  to  the 
)Ossibility  of  developing  certain  breeds  of  pheasants  or  other  game 
>irds  adapted  to  the  conditions  of  the  regions  that  need  restocking. 

H.  Doc.  6,  59-2 27 
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BEOOMMENDATIONS. 

In  submitting  estimates  for  the  fiscal  year  1908  the  following  rec- 
ommendations are  made: 

(1)  That  an  increase  of  $2,200  in  the  statutory  roll  be  granted  to 
be  applied  as  follows:  $1,200  for  the  employment  of  a  stenographer 
and  typewriter  whose  services  are  necessary  on  account  of  the  greatly 
increased  work  in  the  business  office  of  the  Bureau;  and  $1,000  for  an 
additional  clerk  whose  services  are  needed  in  Ihe  Office  of  Game 
Protection. 

(2)  That  an  increase  of  $11,500  in  the  lump  appropriation  be  granted 
as  follows:  For  field  investigations,  chiefly  m  relation  to  methods  of 
controlling  the  ravages  of  rodent  manunals,  including  studies  of 
epidemic    bacterial  diseases,  $3,000;  for  field  work  in  locating  the 
boundaries  of  crop  belts  and  for  work  on  geographic  distribution, 
$1,000;  for  work  in  economic  ornithology  and  mammalogy,  $1,000; 
for  special  investigations  in  connection  witn  the  depredations  of  wolves, 
coyotes,  and  panthers,  and  other  carniverous  animals  on  stock  ranges, 
game  refuges,  and  forest  reserves,  $2,600;  for  salaries  and  traveling 
expenses  on  account  of  supervision  of  interstate  commerce  in  game, 
$2,000;  for  miscellaneous  field  expenses  for  Office  of  (rame  Protection, 
$1,000;  for  the  payment  of  inspection  fees  on  entry  of  foreign  birds 
and  animals,  $1,000. 

Total  increase,  $13,700. 


lEPOBT   OF   THE   CHIEF   OF  THE  DIVISION  OF  ACCOUNTS  AND 

DISBIJESEMENTS. 


U.  S.  Department  of  Agriculture, 
Division  of  Accx)unts  and  Disbursements, 

Washington^  D.  (7.,  September  10^  1906. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
he  Division  of  Accounts  and  Disbursements  for  tne  fiscal  year  ended 
une  30,  1906. 

Very  respectfully,  A.  Zappone, 

Chief  of  Division. 
Hon.  James  Wilson,  Secretary. 


WOBH  OF  THE  TEAR. 

CHANGE   in   chief  OF   DIVISION. 

During  the  year  Mr.  F.  L.  Evans,  Chief  of  Division,  resigned,  owing 
0  failing  health,  and  Mr.  A.  Zappone,  the.assistant  chief  of  the  Divi- 
sion, was  appointed  as  his  successor.  Mr.  Evans  was  an  employee *of 
:he  Department  for  thirty-one  years,  during  which  time  he  filled  every 
[)osition  from  laborer  to  Disbursing  OflScer.  When  Mr.  Evans  entered 
:he  Department  in  1875  there  were  less  than  100  employees.  Now 
ihere  are  more  than  6,000.  He  was  first  employed  in  the  Seed  Division 
it  a  salary  of  $1.50  a  day,  but  was  soon  transferred  to  the  Division 
)f  Statistics  at  an  increased  salary,  where  he  worked  out  by  actual 
computation  what  is  now  known  as  the  ''cotton  belt," a  line  indicating 
he  cotton-growing  area  of  the  United  States.  In  1882  he  became 
)ookkeeper  in  the  Division  of  Accounts,  and  in  1890  was  made  cashier 
>f  the  Department,  which  position  he  filled  acceptably  until  1893, 
^hen  he  was  made  Chief  of  the  Division  of  Accounts  and  disbursing 
lerk.  During  Mr.  Evans's  incumbency  of  this  Division  he  made  an 
ixeellent  record  for  accumcy  and  careful  methods,  and  disbursed  dur- 
ng  this  time  over  $54,000,000,  and  not  a  dollar  was  lost  or  unaccounted 
or.  He  also  contributed  greatly  to  the  development  of  the  Depart- 
nent  by  his  intelligent  vigilance  over  expenditures. 

change   in   assistant  CHIEF  OF   DIVISION. 

Mr.  E.  B.  Calvert,  chief  of  division  in  the  Weather  Bureau  at 

12,000,  was  appointed  assistant  chief  of  the  Division  of  Accounts  to 

ucceed  Mr.  A.  Zappone,  promoted  to  Chief  of  Division.     Mr.  Cal- 

ert  has  been  connected  with  the  Weather  Bureau  for  a  number  of 

^ears,  and  while  acting  as  confidential  clerk  and  private  secretary  to 

he  Chief  of  Bureau,  handled  the  accounts  of  the  Weather  Bureau  and 

rave  them  a  close  examination  before  their  approval  by  the  Chief  of 

he  Bureau.    This  and  his  general  knowledge  of  Weather  Bureau 

natters  especially  qualified  him  for  the  position  of  assistant  chief  of 

liis  Division. 
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APPROPRIATIONS,  EXPENDITURES,  ETC. 

The  total  appropriations  for  the  Department  for  the  year  endedJune 
30,  1906,  amounted  to  $7,175,690,  not  including  $720,000  and  $240,000, 
appropriated  for  the  several  State  agricultural  experiment  stations. 
Of  this  sum  ($7,175,690)  $6,000,327.85  was  disbursed  prior  to  thecloi« 
of  the  year,  leaving  a  balance  of  $1,175,362.15,  nearly  all  of  which  i?; 
covered  by  outstanding  liabilities.  Supplemental  accounts  for  the  year 
1905  were  also  paid,  amounting  to  $251,004.90.  The  unexpended  bal- 
ances for  the  year  1904,  amounting  to  $55,712.37,  were  finally  covered 
into  the  Treasury  on  June  30,  1906. 

There  were  received,  audited,  and  paid  41,159  accounts,  as  follows: 
Weather  Bureau,  11,005,  amounting  to  $1,187,560.51;  Bureau  of  Ani- 
mal Industry,  7,094,  amounting  to  $1,304,421.71;  all  other  bureaus 
and  divisions,  23,060,  amounting  to  $3,508,355.63,  a  total  of  $6,<m 
327.85.  In  payment  of  these  accounts  48,235  checks  were  drawn  on 
the  Ti-easury  at  Washington  and  subtreasuries  at  New  York  and  at 
Chicago. 

There  were  also  audited  and  sent  to  the  Treasury  Department  for 
payment  2,087  accounts,  including  416  for  the  Weather  Bureau. 

LOST  CHECKS. 

During  the  year  18  checks  were  lost  in  transit  through  the  mails  or 
by  the  payees. 

REQUISmONS,   LETTERS,    REQUESTS,    CONTRACTS,    AND  LEASES. 

One  hundred  and  eighty-three  requisitions  were  drawn  on  the 
Treasury,  aggregating  $5,511,570.65. 

The  number  of  requisitions  issued  for  supplies  was  14,192. 

The  number  of  letters  of  authorization  for  travel  was  2,435. 

The  number  of  letters  written  and  received  in  the  ordinary  trans- 
action of  business  was  53,178. 

The  number  of  requests  for  passenger  transportation  was  8,547. 

The  number  of  requests  on  the  Quartermaster-General  for  the  trans- 
portation of  Government  property  was  2,014. 

The  number  of  leases  and  agreements  executed  and  in  effect  was  512. 

The  number  of  contracts  for  supplies,  etc.,  was  160. 

The  amount  ext)ended  for  telegraphing  and  telephoning  by  the 
Weather  Bureau,  including  the  West  Indian  cable  service,  was 
$225,470. 

NEW   BUILDINGS  FOR   DEPARTMENT. 

l^p  to  the  present  time  Congress  has  appropriated  for  the  purpose 
$1/250,000,  of  which  sum  there  nas  been  expended  $642,107.26,  leaving 
»  bnlpnce  on  September  10,  1906,  of  $607,892.75. 

'^MPORARY   SPECIAL   DISBURSING  AGENTS. 


-It       /  0 


»ore  i2  temporary  special  disbursing  agents  apj)ointed  during 

ar,  and  the  sum  of  $83,782.95  from  tne  appropriations  of  the 

department  was  advanced,  requiring  the  issuance  ot  69  requisitions 

'non  the  Treasury.     All  accounts  of  temporary  special  disbursing 

jents  of  this  Df  ?nrtm^*^t  are  given  an  admmistratiye  examination  in 

^i*'  divis'^^n  Ko^/...   ^o-.      — 'vft-'^er^  to  the  Treasury  Department  for 

\.i*    .It'll 


DIVISION   OP   ACCOUNTS   AND   DISBUBSEMBNTS. 


The  table  following  shows  for  the  fiscal  year  the  amouats  appro- 
priated, disbursed,  and  unexpended: 


"H"- 


Silades,  Deputmenl  of  Agrlcullure.  oIQcen  and  clerks 

Salmriea.  EXini  labor ji. 

Bnmiu  of  Aaimal  Industry; 

Defltiencf  ■pptoprlatloti 

ADlmal  breeding  and  feeding .... 

Bansu  of  Plant  Indualry: 

VeseUblepalbologfcallnTcMigalioDa 

Rent  of  buUdlDB 

VflgeUble  palhSogloil  ln>eAl«*CiDns,  l«n-« 

Grain  Invcnlsatlmu 

fioiDolo^cal  Inv<stis»tlDiu 

Rent  of  bulldlns 

Botsaical  inTeatlBBtloTU  and  experlmcDta 

Rent  ol  boIldTng 

Gnnand  lorue  ptant  Invotlgatfooi 

Rent  of  building 

Eipenmental  gardens  and  ground) 

EiperlmenlalgardeDBBndgroundi,  IWb^ 

Arllngion  Experimental  Farm 

Tea-cultore  lQ»eiligadon!i 

Purphieeand  dtairibollon  o!Y«loable«eed».._ 

fore^D  aeed  and  plant  InlrodUEtion > 

I  DToil^tlog  production  o(  domvtic  «ig>r 

R«nlo'fbandiQg!l".!;;;!;;;;;!'.";l;I;"■";;;I;"^"".;^" 

Bumu  of  CfaemUtiT,  luborator;.  Includbig  VfiM  lor  table 

Bureau  ol  SoUb,  soil  InveiligatiDnii.  tncluding  M.ooi)  for  rent 
of  building 

Bureau  of  Entomology,  entomological  InrefltigatloiUi  includ- 
IngKL.'iO)  lor  motb.  Invesligallonn 

Bumuof  BlolaclcslSiirYc;rblal08lcallnTeatlgBtloni 

PubllcetlDDa: 

Parm^n'  Bulletin* 

U  bor.'elP .'.' "',*.■."  .■,'.■'  [ll^["lll"[[lll[l'l["ll[]l[\^l" 
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Collcllng  ««lcQllural  MatWlCT 

Foreign  market  In  veUlgationi 

Contingent  expenses 
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Agr1cuTlunilvlpcrimenlalaIlonslt1M,fi60a) 

SUllnng  of  Alulu,  Including  N.COO  for  pnrebue  ol  live 

f!lslionso'[£['»»Bil 

EUtlonaol  Porta  Rlw.. 

Fartners'  Inrtltnles 

Nutrition  Investlgallooii 

Inigallnu  lDTeMig>tlont 

Publip  Boad  InqulrlM 

Collou  boll  weerll  lavestlgatloD* 

o-"'" KS 

Tolal 

^larlea - 

Fuel,  llgbQ,  and  repaln.^ 

Eatarieo.  BiailnnemplofKa,. 

SulldlDgn — 

Qible*  and  land  llnei 


10,  wn 

T.SOO 
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■JD.OOO 
H.3O0 

si.aa 

1W,«II) 

5.782.700 

in.  430 

10^000 

531.550 
U2.010 

hIooo 

l.Sn.MO 

7,175.S» 


7.178.06 
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lsiS37.M 
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fl,  »I0, 79 
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7.87S.U 
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Louni  1720.000  <raa  paid  dlractlf  lo  the  eipetlmeDt  atatknu  from  the  Ticuory  Depaitment. 
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MONTHLY  CHECK  STATEMENTS.  i 

The  check  statements  submitted  by  the  Treasury  and  subtrea^urift*  | 
were  compared  with  the  checks  issued  by  this  Division,  and  the  I 
amounts  verified.  j 

ANNUAL  SUPPLIES. 

Annual  supplies  for  the  use  of  the  various  branches  of  the  Depart-  j 
ment  were  freely  advertised  for  in  the  usual  manner  and  at  a  uniform 
time  with  the  other  Exet^utive  Departments,  and  contracts  were  made  I 
covering  as  nearly  as  practicable  all  the  lines  of  supplies  needed  during  , 
the  year.     The  method  pursued  by  this  Department  in  advertising  for 
supplies  and  in  o})taining  competition  thereon  is  thought  toaccompM 
the  object  sought  very  fully.     Advertising  is  done  not  only  througnthe 
medium  of  daily  newspapers  in  the  large  cities  for  a  ceitain  period 
before  the  supplies  are  needed,  but  hundreds  of  copies  of  the  adver- 
tisement in  the  form  of  a  printed  slip  are  mailed  to  known  dealers  in 
the  wares  required.     All  bids  are  submitted  to  and  are  passed  upon 
by  a  board  of  award  acting  under  the  instructions  and  by  tne  authoritj 
of  the  Secretary.     Supplies  aggregating  an  amount  less  than  $60  may, 
under  the  act  of  March  1,  1899,  be  purcnased  in  the  open  market. 

PUBLIC   MONEYS  RECEIVED  FROM  VARIOUS    SOURCES. 

There  were  received  from  various  sources  and  deposited  in  the 
Treasury  to  the  credit  of  the  proper  funds  the  following  sums:  I 

Sales  of  condemned  property .  .    $4, 3M.9S  i 

Sales  of  card  index 142.73 ' 

Sales  of  publications,  Weather  Bureau (155.49 

Telegraph-line  receipts,  Weather  Bureau 3, 216.  l^l 

Sales  of  American  dairy  products  in  Europe 797. 30 

Sales  of  experimental  shipments  of  fruits 3,437.33 

Sales  of  pro<hicts,  ajjricultural  station,  Plawaii 625. 99 

Sales  of  products,  aKricultiiral  station,  Porto  Rico 1, 164. 52 

Sales  of  products,  agricultural  station,  Alaska 360. 70 

Sale^  of  copies  of  the  Library  c-ard  index 1.70 

Total 16,473.45 

Beginning  witli  »[uly  1,  1904,  the  proceeds  of  sales  of  card  index  of 
agricultunil  liteniture  wi^re  made  available  until  used,  instead  of,  as 
heretofore,  lapsing  witli  the  fiscal  vear.  The  same  applies  to  the 
sales  of  experimental  shipments  of  fruits,  etc.,  to  Europe,  beginning 
July  1,  1905. 

In  this  connection  it  is  thought  desirable  to  explain  the  naethod 
pmsued  in  receiving  and  disposing  of  the  moneys  pertaining  to  the 
several  funds. 

The  proceeds  of  ^'condemned  property"  are  covered  into  the  Treas- 
ury to  the  credit  of  "  Mi.scollaneous  receipts,"  under  section  3618  of 
*  \  Revised  Statutes. 

The  moneys  received  from  the  sale  of  "card  index  of  agricultural 
iteniture"  prepared  by  the  Office  of  Experiment  Stations  is  covered 
nto  the  Treasury  to  tbo  credit  of  that  appropriation,  as  provided  by 
'^'^  appr'^P'^'ation  or 
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Proceeds  of  "dairy  and  other  farm  products  of  the  United  States" 
are  covered  into  the  Treasury  to  the  credit  of  the  appropriation 
"Expenses,  Bureau  of  Animal  Industry,"  by  authority  of  said  act. 

All  j)roceeds  of  "experimental  shipments  of  fruits  and  vegetables 
to  foreign  countries"  are  deposited  m  the  Treasury  to  the  credit  of 
the  appropriation  "Pomological  investigations,"  as  provided  by 
that  act. 

Moneys  derived  from  the  sales  of  certain  "publications"  issued  by 
the  Weather  Bureau  are  deposited  in  the  Treasury  to  the  credit  of 
the  appropriation  "General  expenses"  of  that  Bureau,  under  section 
227  of  the  Revised  Statutes. 

"Seacoast  telegraph  line  receipts"  are  covered  into  the  Treasury 
under  act  of  March  3,  1883  (22  Stat.  L.,  616). 

Proceeds  of  the  "card  index"  prepared  by  the  Library  are  depos- 
ited in  the  Treasury  to  the  credit  of  the  Library  fund  of  the  Depart- 
ment, provided  for  by  the  appropriation  act. 

In  acknowledgment  of  eacn  deposit  of  funds  the  Treasurer  issues  to 
the  depositor  a  duplicate  certificate  of  deposit.  The  number  of  this 
certificate  is  entered  as  part  of  the  transaction,  and  the  certificate  is 
pasted  in  the  journal  opposite  the  entry. 

These  moneys  are  forwarded  to  the  Division  of  Accounts  and  Dis 
bursements  from  the  various  Bureaus,  Divisions,  and  OflSces  of  the 
Department,  accompanied  by  a  letter,  or  specially  printed  form,  in 
duplicate,  explaining  from  whence  the  money  was  derived.  The  dupli- 
cate is  receipted  by  the  Chief  of  this  Division  and  returned  to  the 
sender.  The  original  is  placed  in  the  files  of  this  Division  as  a  voucher. 
The  amount  received  is  entered  in  a  book  with  a  description  of  the 
transaction  copied  from  the  letter  of  transmittal.  If  in  the  form  of 
cash  or  postal  money  order,  it  is  so  stated  in  the  entry,  and  if  by  check 
or  draft  a  minute  description  is  given,  with  name  of  payor,  payee, 
indorser,  name  of  bank,  number  and  date  of  check,  etc.  The  law 
requires  that  money  so  received  shall  be  deposited  in  the  Treasury 
within  thirtv  days  after  its  receipt  by  a  Government  oflicer.  The 
practice  in  this  oflSce  is  to  deposit  all  sums  as  soon  as  practicable  after 
they  are  received,  unless  of  an  insignificant  amount.  The  Chief  of 
this  Division,  having  no  authority  to  do  otherwise,  accepts  the  state- 
ments accompanying  sums  of  money  submitted  to  him,  assuming  them 
to  be  in  strict  accordance  with  the  tacts. 

The  method  of  receiving  and  accounting  for  special  funds,  as  men- 
tioned above,  has  been  the  subject  of  considerable  correspondence 
with  the  Treasury  Department  during  the  year,  and  with  the  view  of 
meeting  the  wishes  of  that  Department,  two  different  plans  were  sub- 
mitted to  the  Comptroller  for  nis  approval.  The  first  one  was  disap- 
proved by  him  and  the  second  one  he  now  has  under  consideration. 
Whatever  changes  are  desired  by  the  Comptroller  in  receiving  and 
accounting  for  these  funds  will  be  adopted 

ACCOUNTS   FOR   THE   FISCAL   YEAR   1904    FINALLY   CLOSED. 

By  section  5,  legislative  act,  approved  June  20,  1874  (18  Stat.  L., 
110-^111),  the  unexpended  balances  of  the  appropriations  for  the  year 
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1904  were  finally  covered  into  the  Treasury  on  June  30,  1906,  and 
carried  to  the  surplus  fund,  as  follows: 

Amount  of  unexpended  balances  for  fiscal  year  1904  turned  into  the  Dreatury. 


Object. 


Salaries $471,060.00 


Amoant  ap- 

proprlatea 

for  190i. 


Bureau  of  Animal  Industry: 

General  expenses,  including  91,800  for  rent  of  building. . . 

To  eradicate  contagious  dise&ses  of  animals 

Bureau  of  Plant  Industry: 

Vegetable  pathological  investigations 

Rent  of  building 

Vegetable  pathological  investigations,  1908-4 

Pomological  investigations 

Botanical  investigations  and  experiments 

Rent  of  building 

Grass  and  forasre  plant  investigations 

Rent  of  building 

Experimental  gardens  and  grounds 

Arlington  Experimental  Farm 

Tea-culture  investigations 

Purchase  and  distribution  of  valuable  seeds 

Foreign  seed  and  plant  introduction 

Rent  of  building 

Investigating  production  of  domestic  sugar 

Bureau  of  Forestry: 

Forestry  investigations,  including  910,000  for  rent  of 
building 

Protection  of  forest  reserves  *> 

Bureau  of  Chemistry: 

Laboratory,  including  S5,000  for  table  sirup 

Laboratory,  tabic  sirup,  1903-4 

Bureau  of  Soils,  soil  investigations,  including  92,000  for  rent 

of  building 

Entomological  investigations 

Silk  investigations 

Entomological  investigations.  1903-4 

Biological  investigations,  including  Sl.OOO  for  care  of  game  .. 
Publications: 

Farmers'  bulletins 

Artists,  etc 

Labor,  etc 

Collecting  agricultural  statistics 

Collecting  agricultural  statistics,  1903-4 

Foreign  marlLCt  investigations 

Library 

Contingent  expenses 

Agricultural  experiment  stations  (^10,000  <?) 

Stations  of  Alaska 

Stations  of  Hawaii 

Stations  of  Porto  Rico 

Farmers'  institutes 

Nutrition  investigations 

Irrigation  investigations 

Public  Road  Inquiries 

Public  Road  Inquiries,  1903-4 


1.200,000.00 
250,000.00 

122,000.00 

8,000.00 

5,000.00 

87,000.00 

02,000.00 

8,000.00 

83,800.00 

1,200.00 

25,000.00 

15,000.00 

10,000.00 

0  257,000.00 

a80,000.00 

8,000.00 

5,000.00 


812,860.00 
16,864.01 

60.500.00 
10,000.00 

170,000.00 
48,500.00 
10,000.00 
12,000.00 
84,000.00 

105,000.00 
10,000.00 
85,000.00 

104,200.00 
5,000.00 
7,500.00 
10,000.00 
87.000.00 
40,000.00 
15,000.00 

i5,ooaoo 

15,000.00 
5,000.00 
20,000.00 
65,000.00 
82,000.00 
8,000.00 


Amount 
diflboised. 


Total 8,776,604.01 


WKATHKR  BURKAIT. 


Salaries 

Fuel,  lights,  and  repairs 

Contingent  cxp<*n8es 

General  expenses,  salaries 

General  expenses,  miscellaneous 

Buildings 

jgMj».   in(j  land  lines 


I..1 


Veather  Bureau, 
ml  totiil 


175.440.00 

6,000.00 

8,000.00 

472,800.00 

496,780.00 

50,000.00 

40,000.00 


1.248,620.00 


5.025.024.01 


/  $458,295.90 
t  9S2.0i 

1,199,410.98 
249,868.64 

122,889.98 

2,109.96 

4,998.41 

85,686.06 

60,698.28 

8,000.00 

84,514.48 

250.00 

24,964.11 

14,972.99 

8,701.07 

257,247.74 

27,488.98 


4,249.41 


811,586.(3 
84L12 

60,817.89 
V,  ovOw  89 

166.286.82 

89.114.76 

9,065.81 

11,825.82 

88,066.92 

104,997.90 

9,992.49 

84,746.78 

106,225.90 

4,996.84 

7,465.40 

9.972.96 

86,999.77 

89,997.74 

15,000.00 

15,000.00 

15,000.00 

4,838.69 

19.994.18 

64,988.65 

81,818.00 

8,000.00 


8.728,754.80 


175,096.94 

5,961.68 

7,818.62 

471,917.22 

494,741.08 

50,000.00 

40,000.00 


1.245,657.84 


4,969,311.64 


AmooDt 

nnex- 

pended. 

111.781.10 
17.» 

5».02 
181.06 

.06 


1,36S.SS 
1,306.77 


236.% 


16.80 

27.01 

1,296.98 

256.  a 

2.012.0: 

3,000.00 

7sa» 


i,27i.s: 

16,602.89 

182.  i:i 
101.11 

3,713.68 

4,885.31 

944.69 

174.  W 

«3.0(i 

110 

7.51 

263.27 

974.10 

8.16 

44.  eo 

27.07 

.2S 

2.^6 


161.81 

6.ffi 

a36 

187.00 


62,749.71 


341.06 

18.37 

181.48 

882.78 

2,088.97 


2,962.66 


65.712.87 


nt04  transferred  from  foreign  to  domestic  seeds. 

This  appropriation  and  amount  transferred  from  Department  of  Interior. 
'''  >iiaam/>iiii    1720 '^'^  """s  DP*'"  '*    'otH'*'    Ko  o-ry"^»^tTn»nt  statlong  from  the  Trtmrntwy  pgynrtifyit. 
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IMMEDIATELY  AVAILABLE   APPROPRIATIONS. 

The  following  sums  were  made  immediately  available  for  the  year 
1906: 

Vegetable  pathological  investigations,  $10,000,  from  which  payments 
were  made  amounting  to  $4,670.83  before  the  ensuing  year. 

Experimental  gardens  and  grounds,  $5,000,  from  which  payments 
were  made  amounting  to  $2,672.82  before  the  ensuing  year. 

Contingent  expenses,  $2,000,  of  which  sum  nothing  was  expended 
prior  to  the  ensuing  fiscal  year. 

BUILDINGS    UNDER   LEASE    IN   THE    DISTRICT   OF   COLUMBIA. 

The  following  statement  shows  the  buildings  under  lease  in  the  Dis- 
trict of  Columbia  on  June  30,  1906: 

Rate  per  annum. 

Office  of  Secretary :  Rooms  for  storage,  611  Maryland  avenue  SW $300. 00 

Bureaa  of  Animal  Industry:  Laboratories  and  offices,  1358  and  1362  B 

street  SW 2,400.00 

Bureau  of  Plant  Industry: 

Vegetable  pathological  and  physiological   investigations, 
laboratories  and  offices,  1304-1306  B  street  SW.,  1308  B 

street  SW.,  and  201  Thirteenth  street  SW $3, 720. 00 

Botanical  investigations  and  experiments,  laboratories  and 

offices,  224  Twelfth  street  SW 3,000.00 

Grass  and  forage  plant  investigations,  offices,  1316  B  street 

SW 1,500.00 

Purchase  and  distribution  of  valuable  seeds,  seed  warehouse, 

221  Thirteen-and-a-half  street  SW 3, 000. 00 

Pomological  investigations,  offices,  203,  205,  207,  207J,  and 

209  Thirteenth  street  SW 2,040.00 

13, 260. 00 

Forest  Service,  offices  and  storage  rooms: 

Atlantic  Building,  930  F  street  NW 14,778.96 

Washington  Loan  and  Trust  Building,  Ninth  and  F  streets 

NW.,  2  rooms 570.00 

913  E  street  NW 270.00 

928  Baptist  alley 120.00 

Building  in  Baptist  alley 270.00 

Twenty-sixth  and  D  streets  NW 120.00 

16, 128.  % 

Bureau  of  Chemistry:  Laboratories  and  offices,  200-202  Fourteenth  street 

SW.  and  206  Fourteenth  street  SW 2,800.00 

Bureau  of  Soils:  Laboratories  and  offices,  208, 21 2-214  Thirteenth  street  SW.     3, 920. 00 

Bureau  of  Entomology:  Offices,  904  B  street  SW 720.00 

Division  of  Publications: 

Document  rooms,  215  Thirteenth  street  SW |s5, 000. 00 

Storage  room,  916-918  Pennsylvania  avenue  N W 60. 00 

5,060.00 

Office  of  Public  Roads:  Laboratories  and  offices,  237  Fourteenth  street  SW.     2, 000. 00 

Total 46,588.96 

ESTIMATES   OF   APPROPRIATIONS. 

The  estimates  of  appropriations  for  the  year  ending  June  30,  1907, 
were  prepared  in  this  Division,  based  upon  recommendations  made  by 
the  chiefs  of  the  several  Bureaus  and  Divisions,  and  after  receiving  the 
approval  of  the  Secretary  were  forwarded  to  the  Treasury  in  accord- 
ance with  statutory  requirements. 
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Amsr^pniATTox*  AM)  EmvATS  POB  1907.  J 

S*:»r» $849,140.00  \ 

LibriTT 10,000.00 

Contirie- 1  rxx*-i.«!F 37,000.00  \ 

Bui>E*a  of  AiiiiAi  IihiQstTT.  ceDrfa]  eip«fi€s 1,729,000.')0  j 

V€«fia'>  p*:hvl:cica-  iiive?ii*riiivBs - 163,800.00  ' 

~  Grain  invtsrii^kd-i-ii? T 25,000.00  i 

P.xnokeical  inve?djit:.>r-? 60,640.00  \ 

Rr.iani./aL  inv^r^ti^aiivns  aiii  exi>eriii.^nir 80,540.00  i 

Grs«?  an  i  iVrsL^  plant  invettiziiions 39, 660. 00  | 

ExrieriiL.-eiiiai  gairien*  an-i  fim:»Giida> 20,320.00  ■ 

Arline:. -n  Ex:^r oiental  Farm 20, 000. ft)  I 

HortiT-::.:ni.*ii:ve>tii:at:.:.n< 10,000.00  ' 

Tt^-i.-uitnre  ir.veFtijeatioEis 8,500.00  | 

Par»jha?€'  and  .iistrl i:'::t!.  n  of  \-aluab:e  ?^ieii< 252, 920.00 

Investigarin^  pr.-iuction  •:•!*  -i  -ii^eFtio  ^^lear 7, 500.00 

Fore:?t  >ervi*.v,  jsent='ral  t- xiterx^^- 918, 040.00 

Biir^u  of  Chemistry.  Li'>'rator>- 162,980.0) 

S«:»il  in\  e?Tiirat:oii?  /. 200, 000. 00 

F-iitomoi.:»^;i^"aI  inve?ticaii:n> 113, 810.00  ' 

Bi.  -Ic^eioarinvesti^atiorL? 51, 920.00  j 

PublK:at:- -ns  ...Z. 133,750.00  \ 

Collecting  amoultural  statist: v<  and  foreign  market  investigmtioitf 118, 800.00 

Ainioulturarexjieriment  siatioo* 813, 120.00 

Nutrition  investigations 25, 000. 00 

Irrigation  investigations 82, 520. 00 

PuMicR.:«i.i  lnqmri«: 67,660.00 

Cotton  loll  weevil  investigations 105, 500.00 


T.>tal 6, 107, 120. 00 

WEATHER    Bl'REAr. 

Salaries 194,530.00 

Fuel,  liprhts.  and  rvj-airs 10,000.00 

Coniinirent  exf«ens<^ 10,000.00 

Salaries,  station  emplovees 551,550.00 

Geneml  t- x|^nses *. 693, 010. 00 

Building 60,000.00 


T.  .tal 1, 519, 090.  a) 


Gran.  1  total 7, 626, 210. 00 

Apprnprlatedfnr  1907. 

Salaries  ofticvrs  and  cKrks $748, 870 

Salaries.  l)e[>artnient  of  Agrinilture.  extra  labor 7,600 

756,470.00 

\a  brary 10, 000. 00 

Continjrent  expenses 37,000.00 

Bureau  of  Animal  Industry: 

(General  expenses 809,  700 

Rent  of  buildings 2,500 

S^juthern  dairy  work 20, 000 

Diseases  of  domestic  animals,  Minnest)ta 6, 000 

Animal  breeding  and  feeding 25, 000 


862,200.00 

Meat  in8|>ec!tion 3^  000, OOC. 00 

Eradicating  cattle  ticka 82,  gOC'.  00 


DIVISION   OF  ACCOUNTS  AND  DI8BUBSEMENTS.  427 

Bureau  of  Plant  Industry: 

General  expenses $471, 260 

Rent  and,  refudrs 19, 000 

Ozark  Mountain  investigations 5, 000 

$495, 260. 00 

Grain  investigations 15, 000. 00 

Improving  roads 3,500.00 

Purchase  and  distribution  of  valuable  s^kIs 205, 140 

Foreign  seed  and  plant  introduction 32, 780 

Erection  of  building  at  Chico,  Cal 5, 000 

242, 920. 00 

Cotton  boll  weevil  investigations 105, 000. 00 

Bureau  of  Chemistry,  laboratory 145, 920. 00 

Bureau  of  Soils,  soil  investigations 181, 000 

Rent  of  buildings 4, 000 

185,000.00 

Bureau  of  Entomology: 

Entomological  investigations 70, 000 

White  fly  investigations 5, 000 

75, 000. 00 

Cotton  boll  weevil  investigations 85, 000. 00 

Preventing  spread  of  moths 82, 500. 00 

Bureau  of  Biological  Survey,  biological  investigations 44, 420. 00 

Division  of  Publications: 

Publications,  Farmers*  Bulletins 98,  750 

Artists,  etc* 3, 500 

Labor,  etc 30, 000 

132, 250. 00 

Bureau  of  Statistics: 

Collecting  agricultural  statistics 108, 000 

Foreign  markets  investigations 4, 900 

112,900.00 

OflSce  of  Experiment  Stations: 

Agricultural  experiment  stations  ($803,500  «) 25, 500 

Farmers*  institutes 5, 000 

Station  at  Alaska,  including  $3,000  for  purchase  of 

live  stock 18, 000 

Station  at  Hawaii,  including  $5,000  for  water  supply .      20, 000 
Station  at  Porto  Rico 15,000 

83, 500. 00 

Nutrition  investigations 20, 000. 00 

Irrigation  investigations 122, 200. 00 

Office  of  Public  Roads,  public  road  inquiries 57, 660. 00 

Total  for  main  Department,  exclusive  of  Weather  Bureau  and 

Forest  Service 6,  756, 200. 00 

WEATHER   BUREAU. 

Salaries 194,690.00 

Fuel,  lights,  and  repairs 10, 000. 00 

Contingent  expenses 10, 000. 00 

Salaries,  station  employees 541, 550. 00 

General  expenses 1 630, 000. 00 

Buildings 53,000.00 

Total  for  Weather  Bureau 1, 439,  240. 00 


"This  includes  $720,000  for  State  experiment  stations  paid  through  the  Treasury 
Department.  Congret<s  has  also  appropriated  $336,000  for  State  experiment  stations 
under  the  Adams  bill,  to  be  paid  through  the  Treasury  Department.  Total  paid 
through  the  Treasury  Department  for  State  experiment  stations,  $1,056,000. 
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FOREST  SERVICE.  j 

Salaries,  officers  and  clerks .---      $112,880.00 

General  expenses , $849,640  i 

Rent 35,000 

Building  on  Dismal  River  Forest  Reserve 2, 600 

887,140.00 

Wichita  Forest  and  Game  Preserve 16,000.00 


Total  for  Forest  Service  ( regular  appropriations) 1, 016, 000. 00 


Total  of  all  regular  appropriations  for  entire  Department 9, 210, 440. Oi) 

SPECIAL    APPROPRIATIONS. 

rS250  000 
Building,  Department  of  Agriculture I  700*  000 

Balance  available  on  July  1,  1906 *....  $480,934.68 

Sundry  civil  act  June  30,  1906 300, 000. 00 

780,954.68 

Administration,  etc.,  forest  reserves 700, 000.00 


Grand  total  of  all  appropriations  available  for  the  Department 
for  the  fiscal  year  1907 10,691,374.68 

SPECIAL   FISCAL  AGENT  FOR  FOREST   SERVICE. 

Mr.  James  B.  Adams  was  appointed  a  special  fiscal  agent  for  the 
Forest  Service  on  July  1,  1905,  with  authority  to  disburse  the  appro- 
priations of  that  Bureau,  and  for  the  purpose  of  having  a  record  oi  all 
the  fiscal  affairs  of  the  Department  in  one  report,  so  that  it  may  be  of 
easy  reference  to  the  Secretary  and  others  interested  therein,  the  fol- 
lowing statement  furnished  by  the  Forest  Service  is  printed: 

StaUment  of  the  fi«cal  transactions  of  the  Forest  Service. 

Requisitions  issued  for  the  purchase  of  supplies 1,971 

Letters  of  authorization  issued  for  travel 815 

Accounts  paid  during  the  fiscal  year  1906,  including  those  paid  from 

cooperative  fund 13, 343 

Accounts  paid  from  the  appropriations  for  1906,  including  the  coopera- 
tive fund $1,064,976.86 

Supplemental  accounts  paid  from  the  appropriation  for  the  fiscal  year 

1905 161,957.54 

Checks  drawn  during  the  year  above  named  in  payment  of  accounts 

for  1906,  and  supplemental  accounts  of  1905 12, 920 

Requisitions  on  the  Quartermaster's  Department  for  freight  transpor- 
tation    112 

Passenger  transportation  requests  issued 2, 289 

Money  received  from  sales  of  condemned  property $140. 25 

Money  received  from  timber  sales,  etc $767, 219.96 

.^oney  for  cooperative  work $15, 382. 50 

^Requisitions  drawn  on  the  Treasury  for  advances  of  money  (52),  ag- 

,riHry*inir $1,061,500.00 
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DEFICIENCY   APPROPRIATIONS. 

r  general  expenses.  Bureau  of  Animal  Industry,  to  meet  the 
nds  for  more  meat  inspection  and  for  microscopic  inspection  of 
$63,000. 

r  contingent  expenses,  to  meet  claims  of  merchants  for  contingent 
ies  furnished  to  the  Department,  $156.20. 

r  Library,  to  meet  claim  of  G.  E.  Stechert  for  publications  fur- 
d,  $767.60. 

INCREASE   IN   SALARY. 

e  salary  of  the  Solicitor  of  the  Department  was  increased  from 
0  to  $3,000,  to  take  effect  July  1,  1906. 

CASHIER. 

recommendation  was  made  to  Congress  for  an  increase  in  the 
y  of  the  cashier  from  $1,800  to  $2,000,  in  order  to  give  promo- 
to  a  very  efficient,  hard-working,  and  honest  employee.  The 
te  pa^jsed  it  but  it  failed  in  conference  committee.  It  will  be 
)mitted  in  the  estimates  for  next  year. 

LITTLEFIELD  REPORT. 

addition  to  the  annual  report  to  Congress  of  the  expenses  of  the 
irtment  for  the  fiscal  year  1905,  required  by  law,  Hon.  C.  E.  Lit- 
Id,  chairman  of  the  Committee  on  Expenditures  in  the  Depart- 

of  Agriculture,  House  of  Representatives,  under  date  of  March 
906,  called  on  the  Secretary  of  Agriculture  for  a  classified  state- 

of  the  expenditures  in  the  Department  of  Agriculture.  This 
involved  considerable  clerical  labor  and  expense,  but  was 
iptly  submitted  to  Mr.  Littlefield.  A  resolution  was  then  intro- 
i  by  Mr.  Littlefield  and  passed  by  Congress  authorizing  him  to 
5  inquiry  into  the  expenditures  of  this  Department,  and  it  is 
rstood  the  committee  will  begin  the  work  in  the  fall.  A  recap- 
tion of  the  expenditures  of  the  Department  will  be  found  below, 
ified  as  desired  by  the  committee. 

iUUation  of  the  several  appropriations  for  the  entire  Department  of  Agriculture  as 
distrifmied  among  the  following  groups,  and  the  total  expenditures  under  each. 

ory  salaries $649, 922. 52 

-fund  salaries  in  Washing:ton 825, 427. 59 

-fund  salaries  outeide  of  Washington 2, 371, 307. 34 

nery 76,070.47 

llaueous  supplies  and  services,   equipment,   books,  apparatus, 

hinerv,  ana  laboratory  materials  of  all  kinds 852, 457. 54 

ture..' 41,155.31 

20,054.70 

it...„ 16,796.62 

«8 8, 968. 98 

•aph 218,390.31 

bone 18,522.41 

109,316.54 

id  electricity $13,102.04 


4dO  rSPAETlLEXXAL   REPORIS. 

TT4T-:i=:r -iT.=ca«.                                           HI6,99O.30 

SC4:::.-ci:i.if--':.irXT»^=.-^                                        53,691.71 

f^—r                    '                                                                                 ....  92,065.39 


T  €a1  :  r  ■r^':irii-  r^^i^rni^wrc.':  -re  -Varwclmre', 


5,814,239."      \ 


TiJikl  ATcrrrr^ni'  c:*  ::t  Ivcumi^rE.*    c  Aarivnltxire' 6,134,757.^ 

TocL  exT«rEi'i:nr«?*  :iz.'i-er  jS:t^  iT*:-cr«? 5,814,239.77 


A  i-iiivirt*  M  iccir*'  nry  i>"Tcr«tr;£  «««i» $74. 916. 39 

T'  jlhi'Xh::  ir:  r  vTiicei  :  r  M-2?e*i=L  wb.k'h  was  ii^r-t  osed 
■'^:  nner-\i.:i  :-:•  Tr^xsir-. 2.260.00 


320,518.18 


77,176.39 


243, 341. 79 
Rerav n-.r-r.:*  :■    a:  rr  t  r .i:i  :r>  :hr -r:^,  T?v«?urT 893. 31 


rn^xr^ i^i  rA^^Ar.vV 244,235.10 

v»:  :hi?  azu  -::-:  :hT-  rtkl-knrv  ■:Lr-:^r  ihe  >?fTnaneai  mppropruuion  for 
*  •"'<::'.  i:::^.  FV  rvi-tn-.-er.:  :  Airri'-^::!?*."  on  Jane  3i>.  190^  which  is 
av;i:jkr:-  :i:i::.'::a^i.  ^j^....: 168,297.27 


Mikiz^  :hr-  :ir-rXT^r.-:t*i  '*«i!Anvv 75,937.88 

o:»xT>rnoN  of  work  in  the  dftisiox. 

The  w.^rk  of  iho  Division  i>  up  to  date^  but  to  keep  it  so  with  the 
piv-^i.t  >ai:ill  tVrcx*  :>  a  physical  impotssibiUtY.  The  appropriations 
have  inort-ci^^vi  av.nually.  hut  then?  has  been  no  corresponding  increase 
in  the  foive.  The  force  of  thi>  Pirision  has  remained  practicallv 
iinohaiiir^^d  for  several  vears.  In  niv  estimates  for  next  vear  I  shall 
:v>k  for  .<«venil  :uid:t;vuiHl  clerks  to  meet  the  additional  demands  imposed 
on  this  nivi>i«^n  by  tin*  lariire  increase  in  the  appropriations  fornieat 
inspection  ana  \»iher  purposea-. 
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I  Har.    3.IS3» 

Aug.  2e,lS42 
«,.. i..,.„i  ...  «"■  1.18*3 
ncuiumi  »ta-i  j„^  it,|8M 


.lyaOB  ol  vegeUlile 

m":  3;  184? 
Aug,  12,18*8 

aericuJtural  ita- 

lysesol  vegetable 

do 

a>pt.3o,isso 

agriculluiiil  otu- 
purrhaspnfsw.ls 
agrisultural  ali.- 
purch«w,etc.,.)t 

Aug.  31,1852 
Mar.  3,18M 
May  31,1«M 

agricultural  sta- 

.pproprialion     of 
•l.'MarTbS,  1863.. 

Feb.  13,1882 

agrirullural  »U- 

bop  in  propagat- 

-1:- 

Ln-;u.iuei."pti::: 

do 

X',iru"rai-«t.ti^ 
irpt'ta.'eip.'.V. . . . 

do 

.i  .l.stnliutior.  o(            ^ 

1     gafio,,     .ml 

DEPAETMENTAL  BEPOKTS. 


DDtliiaent  eipei 
oIlectTiiK  agncu 


CollectfiiK  agncultunl  a 


BiparimenUL    gapifen    and 

■rouuda,  oto I do... 

BaLulM July  23.U 

ConllDgeat  eipeaaei do. . . 

CdUwOw  igilffliltDnl  statls-  I 


wofands |. ^° -  {] 

I  Mar.  ao.isn   - 

kxperlmentaL    ganlcD    and 

groandJi,  etc Jul!  23.1SK 

sSitie* I  Mar.    2,168; 


EipertmenCal    gatdea 
ground! . , 


I do... 

- _  liullding  for  thp  De- 
partment or  AgSciilturB do... 

or  nrUin  gooi^  and  aervlcsa  i 

IhoDejartraetit...!  July  13, 1( 

I  Ju&  30,  le 

,j,  jgri,...i ......    I 


■Mtia-  I 


CoUnctlng  egricullura 


Eiperl  mental    garden    . 


.iHar.    3.IR» 


jiaj  i2.ig7(.' 

Collecting  agrtcultarol  atatii- 

jQly  12,1870 

:;;::do:::::: 

July  15,1870 
July  K,1870 

'.'.'.'.'.do'.'.'::.'. 

PurchasB,  etc.,  of  seedi 

Cod  tl  agent  expeDBBB 

jj^^".''^*:;:::::::::::::: 

'^s....,„..„i.It; 

do 

Mar.    3,1871 

-,*pprlnientiil    garden    and 

do 

'amlture,  caaea,  and  repairs  . 
'"Uectinx  and  modell"-  --"■ 

do 

<!" 

I  1871  It.OOO.OD 
I  ISTL  I      30,000.  X 

llS71  10,300.00 

I  1S71  8,100.00  : 

1 1871  i.TVo.n 

i8n  1,000.00 ' 

1871  l^OOOioO  ' 

lan  i,n».oo 

1871  »0.00  ' 

1872  TS.ITO.n 

1873  IE.  ODD.  00 
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and  dlitrtbution  ofl 
nUI    gftrd^n    •  n  d1 


.  Jun  30, 1S7t 


dlw  h  ri 

(1 do 

Uw  jrara  1873 

-L,™=.,.,». 

■grlcultural  iU 

tt»- , 

■nd  dUtrlbutlon  of  |         ^^ 

.t.l    garden       andy ^ 

^un,and  ippalni do 

tPip-DSfS 

1,266.00 


3,  aw.  00 

CGSIOO 


u,ua.oo  . 
la.on.oD  . 

74,S».33 


DEPABTMENTAX,  HBP0BT8, 


3latentenl  of  apprt^iriaiioru.  dUbarsemmlg.  and  unexpended  htdanrea  f»  &»  VnMn&^mt 
DfpaTtmeni  of  Agricllian,  etc. — Continued. 


Parchaie  uid  dlatribDtJoii  of 
»,■,□<!  R^ra, 


^rautidi.,. 
IfuDciim 


Ubiai 


ContlDKPDt  cipenB 

loTenlgaVlnB  tbe  1 

hftblte  of  InMCU. 

InveiUgBtlDK  •llae 


Panhue  kriI  dlBtrlbutlon  i 
Experimental     gaidm       an 

PninltiiiDiCUU.and  npairs. 

Labor*  toiT 

Oontlngeat  sipenses 

InvestiKatlnB  Uit>  blstar;  an 

habits  olinuMti. 

Innatlgatlng  dlKOKS  of  di 


Famltun'pi'aan^iiind  n-paln... 

Ijaboratnry 

ConUngent  oxpenm 

Postage 

Heport  on  lorMtry. 

InrosUgatlng  the  history  and 

hablt8of  JnWPti 

lavrstlgsllng  tbe  disnawa  ol 
domestic  uttmtili 

(jftmtnatlon  ot  flbera 

'ipcrimnnti  In  tbe  manulac- 

■"-Jliwting  ftta  loUciliiK  ijid 

dgloiis  ot  the  tfnjtod  Ststea . 

ucramatloD  of  arid  Unds 
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5  Bnd  distributioD  oil 

r,fK 

Mar.  3,18S1 

do 

icntftl      garden      and- 

i.,-ea^;:ii,d^^«;: 

;;:::3::::::: 

Btlng  the  hlatocy  and 

ions  ol  the  miit«d 

jQ  ol  arid  londt.  lu- 
in  uneKpeaded  hat- 
ll,Me.U  rcom  flacal 


■lir^SX-'il 


\iu,ai°..'^.'"™. 

F"l.,  13,lRKt 

..y.'.dl'.'.'-':. 

do 

do 

do 

<g  Hgiic'ultural  slatis- 

.'  iiiddlntriiiinVonoi 

Ufa -' 

i-nlal      gardrn      and 

^'■i^V/aDdrei-dn;: 

:atlng  the  hIMory  and  I 

ofliuccl*.. 

ullonoIflliiTa  ....'. 

:alLiig  the  dlBHSM  o[  ; 

itlon  ot  arid  laiida.  in-  I 
i!  an  1iai>iprndKl  bul- 
ItK^.ZflfroiaflH'nlypar 

vnla  In  (he  raujiulafr-  ' 
l'ai'E.iHn"-or^,.W0.9i 
1  ot  fiiiildlrg"!"!  J 
"nlhrAnponiSoa 


.\ue.    7.1882    ; 

.-..do ; 

Jan.  %.l88;i    : 


4,  Ml.  00 

1,000.00  . 

10,000.  X  . 

10,000.00  . 


Pte... do !  2a       110     1     ISS4        16 

"  Uiwxppnded  bal»nep  of  »&',.M  carried  to  fla-al  vpat 
*  InPii-mlnd  balance  odJ.SM.SSoarriwi  to  fiscal  >-. 
<■  I'neipended  balance  oil; ,«6.]3carried  to  Oscal  y< 


DEPABTMENTAL   BBPOBTS. 


Piucbaae  ftiid  dinribut 


■PP« 


Furniture,  caws,  and  rep&in 

Invflstfeatlng  tli8'bi«iory' an'i 
habitioIinBrew ■:.... 

c1iidlj«  an  uncipcnded  bal 
ance  ot  t7,65A.l3  [rom  flical 

iDvestlgatlng  tbe  iiamm  nf 

Report  on  lorfsiry 

PoatagB 

Contliwenl  pi  pmispb 

BulJdLnK  of  gniuibouK 

Callwtlng  Bgiicu'ltuniJ  atatji^ 

Burrauot  AnLmiil  inauitry"...; 


le  blstocy  and 


Hay  »,]» 


Report  on  fowntry... 
Expert  menul     ganlr 

E^^lSipnw'lniiip 


ColVwtlng  agHriiltiirKL  Ktni)i 

a^'  ot"Sl3"re""VI^'in'  Wi 
yfarlSSS 


3,1fBS    23      U3     t 


I, MO.  00 

1,000.00 

(9,000.00 


.andn-palta..  liar.    S.ltWS    1 
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•nt  of  appropriaiitmii,  di^bttrttmaUs,  and  vnez-pended  hatmite*  for  Ae  United  Stata 
Dtpartrntnlof'     "    "■  '       "' 


ng  agrlculliinl   ntiitls- 

Jure»,18§e 

otAnlnul  Indium... 

.etc..,. do 

-r  sugar.  luoIudiDBSl^I 

1  Oct.  19.1888 

in."ciiWV."^.irei^i™:: 

;!;"do;"i;; 

Kl«.™.ii.i;::;:;; 

do 

...'■111'."'." 
::;::S:::: 

ne  ..gnciiHurBl  >Utl*- 

ol  Aiilm»l  IndusliT. 
uETbte do 

IP  and  <Ustnbiill»n  ot 

lor^::;;::.;::::::;::::' 

do 

do 

J  * 


Tiiii:.lncludliu!tl.9e90« 
«|potr»wsm: ' do.. 

on  lon^tJy.'' !"!!!"!!!  V.V.'.ao'.'. 


g  agrjciilluriil  ilalis- 


1S,fl3S.I« 


1,900.00 
£.000.00 

1.000.00 

10,000.00 

S.00D.0O   . 


Iia.330.S7 
64.V6i.33 


s.ooaoo 

3.260.13 
3167 


<I.K38.7S 

I0.1B1.JS 

"sSS 

•ss 

W.MT.43 

2.6! 

7.  aw- SO 

73.SO 

it.am.iB 

.04 
171.43 
3.M 

3.000.00 

l,BS3.7S 

6,807.  as 
a.8«:23 

M.I4 

I. oca  00 
28.31 

S2.5B 

;a77 

W.  152.  SI 

3,737.81 

DEPARTMENTAL    REPORTS, 


SlaUmerU  of  apjtnrpfuiums,  d\^tar»emaU»,  and  unecpouM  bounce*  for  Ae  UnM  Skla 
DepaHment  of  AgrienUure,  tie. — Continued. 


Fotiwtri'  fnyi-Btl 


-.     -.Igal 

and  dlatrtbutloi 

ginkiis 


Contingent  expeuBQi....-,- 
OOco  ol  EtpprtniPiit  Static 
Bipoilmcnta  Ln  ttio  miuiul 


Biirwu  of  Animal  Industry . 
Silk  cultun,  Including  tTO§.: 
froni  Mle  of  t»w  allk. 


iting  agiicultuml  ststll 
■ndnd'b^ 


'Htlgallona,  iD-l 
eluding  an  unpippniind  bal-' 
SDCP  ot  tlZ,B33.Z.-i  from  n*»l| 

ynarJSMS 

InvBslIgatinB  the  hlslor: 


Ornlthologj-  and  iiiaiiiiimlogy. 
romalogiuil  inConiiatlon 


Callllngcnt  oiponiri 

Omcv  ol  Kxpciimcnl  Statlona 
EiqKtiinionli  In  thi*  nianii- 
lactiini  of  sugar,  Includli 
an  uwipcndi'd  Ijalnntn  .. 
tU.3e4.Te  Troni  flKal   year 

Qu»r*nVl  iiD  Bt»VlonV_".".' '.'.'.'.'.... 


CollM-lliiB  HBrtciillin 


WmKuvpleal  Uiviw 

'iw'tablu  palholog 
'ADorator; 

^omtiT  Inwslleat 

lluiitratlona  unci  pneravlngs  .. 

•"rchi-"'  ■""1  ■"—"    -'-ii  oi 


JIlcroBcoplc 

an„v..tlgat,on...] 

JiSy  x'.im 

Fonuttry  In 

■rsr  ■ 

nS-XXtlon-oV 

blKritnfn 
Fumllun', 

M™.a..dr.-p«lr..- 

'.'.'.'.'.at'."'.'. 

Apr.  t.itaa 

do".'.... 

I'Mlagn 

DIVISION   OF   ACCOUHTS   AND   DISBUBSEMENTS. 


Juts'  ii,iw()  : 


»TO^ 


:StH 


:    I.lWll  X  !  1050 


Kating  the  hlBlon' 

s  of  tnawta ' 

ilogy  and  mimnifllosj- . 


j  Mte.a.im*]  ZB 


patholoRy {    i;;' 

'  Mar." 


.tiwis  and  pngra Tings 
^-  and  rtlslrilaltion  »1 


Har.   3,  IWl  I  2S  ' 


im\     £38,674.60      «B,113.3S    ae.BSi.M 


312.00 


<0.B3 

192.29 


t'Mar.  !)t.l»2|  21 


,„„..|-i 


.    3,]l«l    26     llUt 


ng  afiTiciiltural  xi 


vrsllgationi  and 


10,000.00 

n.aoo.w 


500.20 
S2.23 


2,000.00 
K.SOO.OO 


IPARTMENTAI.   BEPOBXS. 


Statement  of  appropriaHoas,  diaburaemeniii,  anl  •inexprruifd  balancAa  for  &€  Pnitorf  SWu 
Dcfmimeid  of  Agne\Mwe,  etc, — Continued. 


)tatut« 

P,^«. 

?,^^'t?j; 

Fls- 

Amount 

'Amouil 

i 

iSSSi. 

peoW. 

S 

J 

V 

TO 

ii.moi 

Collating  agricultural  stalls- 1 

1^ 

)■ 

110,000.00 

•1,080.  JO 

18,(19. n 

30.000.00 

5,9K.a 

asiTr-" 

i-'i.rhT^r.ri.tXttrof- 

ii 

'* 

UM 

2,000.  DO 

CnnllnecDt  BipenMs 

InqiilriES   irlitlDB   to    public 

■'■ 

' 

IHK 

fluraau  ol  Animal  Indusli^  . . . 

90,«3.TB 

tw.a 
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iitiiag  to   puliLLc 


€iits  la  ttw  mu 
D  iDvuiigatlons 


ng  Bgiicullunl  statis-  i 

...do 

?a    nlBtlng  to    pubJIv 

^Ong  the  hlrtDi?  uid 

aaandeipartmenli 

S^s:::::::::i:;;: 

on  iuTPitlgalioiM 

ilUl ml  soils. 

...do 

jiogicalinysBlleatlona.. 
lie  pathaJOBlmrLnrPBtf- 


Retereom    1 

"■"■  1 

5 

1 

A 

K 

KB 

■a 

■& 

J2B 

28 

7W 

3S 

7» 

38 

730 

?fl 

^ 

28 

731      1 

38 

m   1 

38 

733     1 

38 

73* 

1 

ai 

' 

» 

734 

1 

■Si 

39 

101      1 

ay 

102      1 

1m 

ji 

00;  sa, 
iooam 


to  thf  eipcriment  statlOD^f  rom  the  Trei 
BuTeau  pubKcatlons. 


372. « 

3,flJ7,S7 

we.4t 

S! 

if 

OM.Zl 

1.4«J,SZ 
3,  Ml.  17 

'Si 

3T1-1* 

7,I28.8S 

«2.DS 

S,«(f.BB 

712.86      2.i30.§D 


2W.64 

imJi  B,087.2B 
33fl.  64  304,663.36 
ilStl7     71,145.30 


DEPARTMENTAL  BEPOBTS. 


RBlarenoo 
to  BMtutes 


i  ii 


Uiboratorjr 

Forestry  Inveatlgatloiia. 

Biporlmtntal    ganhma    mill 

Soil  InTOitigWtiona 

QlBiBBncI  [oncv  pUuit  Inveatl- 

r/bci  invPBtigiiVioia."."!!!!!!;. . 
Agrieultural  ejiperiment  "t*- 

llon«(t750«)0<i) 

Nntritinn  Invrstl^ntloni 

Public  road  Inqiililca 

Pubticatloim.. 


Bureuu  of  Animal  iniliutry . . 


S»larlf«,o(n<iTaiinilrtPrk«.. 
FuniituB',di»pB.»nil  mpsln 


.  Apr.  21.1W7    »l 


GontinKPnt  oxpi^niies , 

Anlmnrquarantlnf  atatlnna 

Collpctlng  agilculturHl  utallB-  I 


and 


Ent<Hiiulo0(ai  itivrstigiitiiiiiiL .  .... 
VagetshtP  pathologlral  Inv'stl-  i 

Bioliwiciil  liiveiiiiiiBtioiis. 

Poninloelciil  Invest Ifiatlnnii 

Laboratoty 

FoiBBtiy  Invi'atigationii. 


nvcstigati 


■nigi'  pluil 


FIIkt  Lnwstlgatiuiw 

f  lona  (t7UM0n) 

Nutrition  inn-Mlgatlona. . . 

Public  road  InquirlBii 

I'ublloitlonii.  InrliHiine  Fur 


khIiit 


of  Animal  In.li«.try: J..--uo.., 

Wratber  lluimu lo  ... 

SaUrhi.ninn-niiuiilPli'rkH Mar.22.l) 

FurnlturiMiiHni.aiiil  ri'palrii ilo... 

Llbnr7 Jo . . . 


"ontliutpnt  I'lpfiiwa 

tnlnialr|ii«nintlni'aliitln 
^llpctltijc  aerlcultiinil  al 


wMpaifl 


70,  on.' 
ico.ooai 


i'm.  ■    2a.n».oa 


19,511. 8S 


4.143.  CO 

»,17L57 


870,581.  «G 
285,iai.aD 

18, 982.  M 


16.  iea.«D 
7.iS7.<» 

'boo.  00 

8,718.71 
1«,B31.I2 

34,037.31 
(>.1W.8I 

000.00 

9,877.«8 
3.050.  OS 
39.413.10 

4. 025.  GO 
1.872.88 


7.078.44 


29^812.50 

187.41 

000.00 

4.941.32 

MM 

000. 00 

,'      - 

8. 128.  a 

702.  UO 
300.00 
000.00 

E;i 

11 

105,000.00  <    10O.W3.48      4,047.1! 

20.000.00         19,072.07  H.U 

DO!  Irom  tb(  Tnautrr  DcEWtani. 
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RefersDce 

to  SUtutes 

DatooUp-       atLarga. 


E'atlntJc 


lure  J  siperim^iii  aIw- 

(7«),O0O") ilo 30 

on  InTHrtigatlorn _ do 30 

ro«J  inqulrtPB Jo 30 

tlqmZ: I do I  30 

BO  and  distribution  ot  I  I 

blsBceda ' do I  30 

^BtlDg    pnxiuctlon    of  : 

and  ^XTvnwa.  Biinau  , 

imallndiiBtry do 30 

'r  Bui«au do '  30 

1.  olTifvrs  anit  clPTkn Mar.  I.INHO  ,  30 

irp.caiV9.and  rnpairs do 30 


ilOKicttl  Inn-Hligallnai 

>]p  pAthoI>«lcaJ  Invpali- 1 

"Hiinv«8iigation»....:::i;:: 


■yinyeiugiiii.rti/\\y/.\'.'.'.'.'.ao'.V.V.l 

r..U«««.pla„tlm-r..i.|         ^^ 

(ros,oooiT ! do 

madiDqi3rt'ri...;;;;!;;^;!!;do!!!:!; 

V  Hjid  dliiribullnn  «f 

rating    produMInn    o(  ' 

hZi'  i"X"rA': ""'""'. .1,. 

in  sale  ol  American  pcodiKC 


.   , 

.   , 

;& 

disbursod. 

JS. 

120,000.00 

IIR,SIZ.M 

tlS7.36 

aoimno 

19, 631 31 

s;mi8 

!»;  830.62 

366.68 

126.74 
1,251.82 

W»:48 

sD.oco.tn 

10,000.00 

7SS 

120.34 

1!S:S 

!:KS 

tt.0I 

w.ooo.oo 

M,  000. 00 

3B,S3a.3B 
*4,77S.82 

463.82 

96.92 
630.80 

130,000.00 

12§,350.ei 

1,649.30 

7,000.00 

e,wa3o 

139.70 

900,000.00 
1,015,802.  00 
33B,3«.00 

io,ooaoo 
fi,oaaoa 

i;ooo.oo 
2S,ooaoo 
i2,ooaoo 

''020,164  47 
1,008,971.30 

b]  771.27 
4  291.  17 

i:«o,oi 

23)709:38 
U.4;7.87 

Si 

'228.73 
708.  RJ 

9. 99 

1,230.62 
622.13 

iio,ooaoo 

107,M3.(12 

2,346.38 

^SZ 

19.689.51 
19,M0.H 

"AS 

III 

25,SM.44 

sloeo-Bi 

39;9Bi:« 

196.00 
400.39 

28,ooaoo 

37,»9-a6 
19,717  00 

410.31 

ysss 

11,066.84 
J3,732-S7 

,,ss 

gffi!! 

7;8S*.»S 
79.8JS.7B 

''11 

483.24 

130,000.00 

la'.ssa.ia 

1,633.87 

7,000.00 

i.ooaoo 

8,717.82 
S99.33 

282.18 

950.000,00 
1.022,  «2.  00 

aw.fiw.oo 

918,  «9. 03 

3s:mM 

31,650.97 

a!s70.75 
881.07 
1,376.05 

110,000  00 

109,729.78 

27a  24 

30.000,00 
22.SO0.0O 

l:^S 

409.51 

2S.0OO.0O 

27,188,57 

ill.  43 
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Biological  invpiUgatloni 

I'Diaolnglcal  investlgnUoiu. . 


Eipertriipnt 


.niiorage  plant  in 


Irrlnllon  lnTiHll(BtIaiu . . 
AKnoulIunl  aipsdnwnt  a 
^  lions  <I790,(«0«) _ 

ArUtiKton?ip?rliiioiitiil  far 


iKUoa 


iDvesligating    pr 

Tea-cuitura  InFvinlgaUi 

at  Aalmal  Induslry' . 

Fuel.  lightB,  and  rejHt 
CoDtlagmit  eipenHs. 
Qonenu  espenKc .... 
UctearalD^cal  obHir 


■UUon 
fialariei... 


Ubra 


Collecting  ogiloultuml  atatjit^ 


.^ilinvr^siienVums.;;!;"!::;;;;!;!;!;!!!!! 

gallons... ,1 da, 

IrrlKatinnlnveatigaUoue do. 

Agrfeullurttl  ciporimenl  sto-  I 

Nutrition  lDrc»tlgftt(onii;?!!!;J!r^^aoi 

.\rllnp.on  expudniental  larm . , ' do . 

Plans  (or  hQildlagDepannieJit ; 

of  AgiiouHunB,  1901-3 .1  ....do. 

PubllD  road  Ion  iilriea do 

PubUMtlUQl..., I do, 

Puiobaw  uid  dlatributlon  at 

Triluflblo  bmh1» rlo. 

TnvBrtlgHting    production    of 

dom»fltlo  sugar. ' dn. 

Tea-cnltuip  inyfBBtaatlons do, 

Bureau  of  AnlmaJ  InduMnf.. , dn. 

Weather  BiinH.lL'  I 

BaUirlog.. I do. 

Fuel,  light!,  and  niMlra ' do. 

''ontliuisitsiqMnM J do. 

renenu  cxpentieH --..... dfl. 

■fBteorologloal   oliurvKtlon 
itHIioni do. 

Hiilldfnga. !..     .rin. 

.<(  thla  amount  1720,000  w&s  paid  dlr« 

'  Including  rUI.OI  nnclvnd  f ram  sales 
Including  tan.Bt  recdTcd  from  sales 


Amount 


ZE,aao.oo 
iw.ooaoo 


30.000.  on 

2*,Kia.(U 
148.3SO.00 


158.820,00 

9,000.00 

8,000.00 


DIVISION   OP   AC00UNT8   AND  DT8BTTBSEHENT8. 


do 

,H.19CB-S 

^nUlDTestigiiUoiu.... 

idfcrngD  iluniinraVti" 

:::::&::::: 

lental     B"n""i«     »nd 
^llng    prndncUnn    ol 

o  Bud  di«ribution"ot" 
iWseedii 

,U,™.dg.«on, 

- 

■1  invriUgatlnna.  iKQ-l 

:unil  f  jperiment   >ta- 
(r!W,ono«i 

............. 

oadinqnlriflg 

market  InTMlEgiillona. 

dolideney.  Hunau  n( 
a  IndiiiliT 

hElit-..nd™p.lrH_._._ 
ipcT.1  «peii«!. -... 

.'',f^d-,and-iit,.v:::::- 

;|^ 

.Umil.Und.MIrl 

of  Animal  Induilry: 

do 

M«r.    3,1B03 

cl  Plsnt  Ii 


■roti> 


.00 
0.00 

J.  DO 
^00 

2M.  781.68 
».GIH.SI 

8,218,  M 

doo 

0.OO 
.OD 

7.Me.42 

1D.M 

383,20 
50.30 

100 

'  leo.m.M 

IK,  038.  SI 

,00 

M,  02127 

17e..73 

0.00 

}    77.5(0.88 

33^31 

.00 
.00 
.00 
,00 
.00 

7,133.32 

B§.B8 
3».B8 

m,S8ll.B» 

»,a3)>.24  37t.7l 


1.300,000.00  I  l,im,4IO.B8 
.     MO.OOO.OO      2«,§BS.M 


dine 

tholM|ical 


^rimcot  atstfoag  [roi 


:o  Rico  ripe  rlmenti 
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Statement  of  appropriations,  disbutsements,  and  uiMxpcndaJ  balances  for  the  UniUd  SUa 
Department  of  Agriculture,  tic. — Continuet!. 


BUKBU  of  Flan 


iL^aliaYMtlgBtlDnBiuld 


R^sriiibXtDg 

«"i."j™. 

Ors93  and  lorage  yiazti  iit- 

BxpBrimentBj  gsrdBnB  and 
Erounds,    Departmeiit    ol 

AgnT.-peVimVnVii; 

valuable  sBBdB 

Foreign    «BBd    and    plant 

::::£::::: 

do 

iDVestiBatlng  produi'tlon  of 

do 

ilureall  o(  Forastiy: 
FoWBtrv  InvpstfaatlouB,  In- 

SA'"-'"""""' 

BuruD  of  Chemistry: 
Uboralory,  Including  K,tm 
tor  Ubtesirup.... ...... 

Laboratory,     tabic     sirup, 

Buwttu    oi  '  'Soite.    'li'cluiiiDg 
l2flOChfor  rent  of  building... 

do 

do 

do 

do 

BlolMilcal  Invwtleatinnii,  In- 
cluding 11,000  rot  can  of 

ABrtraltani.      Farnu-n' 

Artists, elcV.V.'.";!.'-""!!! 

Labof.Btr 

CoUmtlng  agrlculiural  si  a- 

do 

do 

do 

,;sisH5.-(™ii^- 

do 

p^tod 


...do 

TencTBl  eipmses,  mlswim- 

]a,ooo.oo 
L-,7.oaaoo 


1 1004 1  :7ii.fiao.ai 

\  imi  j  4a,sno.c» 

,  l'JU4  I  12,000.00 

l«04  I  34,000.00 
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atioju,  difhurtemmtii,  and  \aiitxj>aided  halanaa  for  &e  dnitti  Stall* 
Departmtnt  of  AgneaUure,  tie. — Cantimwd. 


i)iidiiig;!";"!"!- 

qi»rtcr»    (defl- 

-..do 

...do 

DepwTtDenl  of 

■[.'air''-':: 

■Ixporlment*! 

...do 

...do 

invcatisaliona 

idcliRlrnmtioiioI 

'tHidt' 

wl  and  plant  In- 

iTudidrnB;:::::::: 

IB  production  of 

_..do 

..do 

—do 

vestlBBtloaa,  iD- 
.5.500  for  rent  o! 

^  I  year.  I     priatod. 


7(0.04     ■ 


DEPARTMENTAL 


Stalanait  of  appnpnatvms   disburaemenls,  and  laixepended  balmeei  fir  Ae  UiaUi  Statu 
Dcpartmenl  of  Affrie^dture,  tic. — Continued. 


if  I 


p^tod 


AmomL 


UbrBTy,  Department  o(  Agrt- 

Cootingent  expenses,  Bepart- 

ment  of  AEilcllltiire 

AgrlcuituraT  experiment   sta- 
tions (»»10,000i>) 

Btatlomi  Dl  hawall 


Nutiitloa  iiiTestlgBtlon-... 
Irr^gstlonlnvestlgatloDa.. 


Public  road  Inqnliiea 

Building,  Deportment  of  Ag- 
rloulturo 

Weatlier  Bureau: 


Coatineeut  expetuea 

OooersL  eipeosea,  miaoelU' 


SaUrles, 


aaiaric 

DeBolOQCj'  act 

General  expenses _,.-„ 

Anlmnl  linpillDK  and  twdlng. 

Bureau  of  Plant  industry: 
Vegetable  pathological Inves- 

tigattons 

Rent  of  bidldlng 

Vf^table  patbolOKlcal  In- 

vestteattons,  ISoS-fl 

Grain  InviistlgBIIeDa 

Pomologloal  investigations-. 

Bent  or  building 

Botanical  investlgatloiia  and 

Roniotbaildlng'.'.'.i;il";! 
QrHMand  fordge  plant  In  voa- 

tlgationa 

Rent  ol  building 

Eipeiimental  gardens  «nd 

grounds 

Experimental   gardens  and 

grounds,  190S-I1. ..I 

Arlington  e  ipe  rtmenlal  lann . 
TfiH-cultunj  Inveadgatloni... 
Purchase  and  dlsirlliutlqn  of 

valuable  K«il» 

Foreign  seed  and  plant  In- 
troduction   


Mar.  3,  least 


'  buildings...... do I  33  |    873 


nsnt  of  building do 

Bureau  of  Entomoli^.  entO' 

tiologlcal  InTBstlgattons,  In- 

.ludlng  13.500  for  moth  inves- 

igations do 

.  Of  Iblsamount  *7M,(ll«  was  paid  directly  lo 

»  For  the  years  1905  and  iwfe  lbs  figures  i 
■m^nnta  tor  tbose  years  hdug  stUl  open  at  tt 


oooioo 
ooo.ro 

uioroiro 
is,ooo.ro 

i«',vn.va 

ST,  416. 41 
34,310.03 

MB.  00 

1IM,«S.3J 

440.ro 
a».w 

aooiro 

B.oei.ss 

W1,T3S.31 

000.W 

om.oo 

oro.ro 

670.00 

wo.ro 

sas,7a3.3i 

47,800.11 

3e.«ii,Da 

782,013.30 
8,830-34 

ororo 

oroiro 

HO,  00 

»,BS3.06 

1.256,254.31 

I8:«SI.33 

1,653.02 

6w.ro 
oro.ro 

tl2.U1.£l 

3,070.00 

nro.ro 
oro.w 
6«.ro 
om.ro 

7,278.0$ 
a),0«.29 
S,464.« 

B40.ro 
om.ro 

S4,M7.26 
2,7aO.M 

lackro 

".iVJ, 

320.ro 

13,837.04 

roo.ro 
oro.ro 
sroro 

4.Sn7.g2| 

«;  010.711 

i«.ro 

186.326. 12 

Toaro 

28,40«1.0I) 

fioo.ro 

6,4».06  1 

180.  ro 
oro,ro 

713,031.  M  1 

170,000.00       181,368.13 


i.Oiih.oo        t>3,2aiS/       *.■ 
rom  Uw  TraMOTT  Deparnnsat. 
a  to  olon  of  Joae  Id,  igOt.  tU 
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reau  of  Blologtul  aurvey: 
tologlca]  iovHitigatloIW.. . 
ublfcftlloiu.  DcpArtioenta 


ComlDEent eipenKi  ieOS-6 do.. 

AshruTtunlciperlmentita-  I 

tloQ»(IL,03*.eai=l do.. 

BUUoni  ol  Aluk*,  Includ- 
ing H.DOO  lor  purchue  ol 
U\-v  «ook do.. 

StalloDsof  llBWmli ' do.. 

SUtloiuor  PorlD  Klcc | do.- 

Fttnoeni'  Initl tittc ' do. . 

Nutrition  tnvMtigitloiM,.  ' do.. 

IrrtgaUoniavoatl^tion*... do.. 

Public  nud  inqulrlu I do.. 

Cotton-doll  weevil  InveBtlgi'  [ 

tiooa do.. 

Building,  DfpanmentoIAg-  \f^^     g  ] 

Veathpr  BurcHu: 

eUaries Mnr.    3,1 

Fivl.  llgMi,  &nd  TppiUrB do.. 

Con tlnRenl  eipfniei ] do. . 

SaUttes.  ■tatiODrmployECB.J do.. 


M,TSKIXI 


3,«I5.73 
S,D<3.Be 


u  paid  directly  to  the  < 


(K».DO  le.foaoo 

ooaoo  iG.ooaar 

000,00  1  is,o<w.« 

000.00  *,ia*.^. 


000.00  I  _ 

000.00  )  • 

430.00  II 

000.00 


10  Tnuurf  Deputmeut. 
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SiatemerU  of  appropriations ^  diaburaemerUSj  and  unexpended  balances  for  the  United  States 

Department  of  AgrxcaUure,  etc, — Continued. 


RECAPITULATION. 


Fiscal 
year. 


Amount  ap- 
propriated. 


Amount  dis- 
bursed. 


1839. 
1840. 
1841. 
1842. 
1843. 
1844. 
1845. 
1840. 
1847. 
1848. 
1849. 
1850. 
1851. 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1668. 
1869. 
1870. 
1871. 
1872. 
1873. 


11,000.00  11,000.00 


1,000.00 


1,000.00 


2,000.00 

2,000.00 

3.000.00 

3,000.00 

4,500.00 

3,500.00 

5,500.00 

5,500.00- 

5,000.00 

5,000.00 

10.000.00 

a  50, 000. 00 

30,000.00 

75,000.00 

63,500.00 

60.000.00 

40,000.00 

60,000.00 

64,000.00 

80,000.00 

199,770.00 

112,304.05 

167,787.82 

199. 100. 00 

279.020.00 

172,693  00 

156,440.00 

a  188, 180. 00 

197.070.00 

202,440.00 


Amount 
unex- 
pended. 


Fiscal 
year. 


2,000.00 

2,000.00  I 

3,000.00 

3,000.00 

4,500.00 

3,500.00 

5,500.00 

5,500.00 

5,000.00 

5.000.00 

10,000.00 

50,000.00 

30.000.00 

75,000.00 

63, 157.  25 

60,000.00 

40,000.00 

00,000.00 

03,704.21 

80,000.00 

189,270.00 

112,196.55 

167,787.82 

199, 100. 00 

277,094.34 

172,593.00 

151,596.93 

186,876.81 

195,977.25 

201,321.22 


$342  75 


295.79  I 


10,500.00  i 
107.60  ' 


1,925.66  I 


4,843.07 
l,3a3. 19 
1,092.75 
l,lia78 


1874. 

1876. 

1876., 

1877., 

1878., 

1879.. 

1880.. 

1881.. 

1882.. 

1883.. 

1884.. 

1886.. 

1886.. 

1887.. 

1888/. 

1889.. 

1890.. 

1881.. 

1892.. 

1893.. 

1894.. 

1806.. 

1896.. 

1897.. 

1898.. 

1899.. 

1900.. 

1901.. 

1902.. 

19a3.. 

1904.. 

1905i. 

1906i. 


Amount  ap- 
propriated. 


Amount  dis- 
bursed. 


Amount 
unex- 
pended. 


$267, 

337, 

249, 

194, 

198, 

206, 

199, 

275. 

363, 

466, 

a  416. 

a  655, 

a  677, 

a  657. 

1.027, 

al,  134, 

al,  170, 

al,372, 

02,303, 

2,540, 

2,603, 

<2,606, 

2,584, 

2,448, 

2,467, 

2,829, 

3,006, 

«},  <m4. 

3,922, 
6,016, 
6,025, 
6.094. 
7,176. 


690.00 
380.00 
120.00 
686.96 
64a  00 
400.00 
600.00 
46a  31 
011.06 
396.11 
641.13 
930.25 
973.22 
641.81 
219.06 
480.60 
139.11 
040.21 
666.76 
060.72 
866.58 
916.00 
0ia22 
763.63 
902.00 
702.00 
022.00 
266.97 
780.61 
846u00 
024.01 
540.00 

6oaoo 


Total  .166,438,391.49 


$233,766.78 

321,079.83 

198,843w64 

188,206ul9 

197,634.94 

206,  .360. 00 

198,361.72 

267,608.84 

354,482.30 

438,941.72 

413,618.09 

568,934.89 

619. 19&  11 

628.287.14 

1,011,282.62 

1.033, 60a  22 

971,823.62 

1,266.277.36 

2,253,262.29 

2, 355. 43a  26 

1,977,469.28 

2,021, on.  38 

2,094.916.42 

2,348.512.96 

2,425,5ia44 

2,827,7%.  65 

2,947,603.42 

3,239,137.39 

3.902,675.79 

4. 734, 23a  84 

4,969,311.64 

5.881.939.57 

6,000,327.85 


'60,110,836.13 


$23,9212.' 

16.300.1: 

50,Jr»i.3h 

6,48a~ 

1.005.(x. 

40.00 

I,]3S.28 

6  7.h51.ir 

c8.S28.« 

tfl7,45i» 

3,02104 

e96.995.3i> 

158.777.11 

29.354.  e< 

I5.9K.44 

9l00.89aS 

*  198.3151 49 

105.771.85 

60.3K146 

184.(Sn.4: 

<626,3S&3D 

485.8816! 

489.09ti.M 

100,22a  55 

42,39l.5f 

28.899.27 

68.41&d6 

66. 128. » 

20,104.7:1 

281.615.16 

55,712.» 

215,02&64 

1,175, 362.  U 


■5,415.6S231 


a  Including  deficiency  appropriation. 

6  Includes  $1,646.45  of  the  appropriation  for  reclamation  of  arid  lands  carriod  to  the  flscid  year  VSSL 
c  Includes  $85.26  of  the  appropriation  for  reclamation  of  arid  lands  and  $3,530.85  of  the  appropriatioo 
for  experimentiS  in  the  manufacture  of  suf?ar,  carriod  to  the  fiscal  year  1883. 
d  Includes  $7,050.13  of  the  appropriation  for  reclamation  of  arid  lands,  carried  to  the  fiscal  yearl88i 
''Includes $93,192.27  of  the  appropriation  for  Bureau  of  Animal  Industry  and  $2,970.82 of  the  appro- 
priation for  quarantine  stations,  carried  to  the  fiscal  year  1886. 

/For  the  fiscal  vear  1888  including  the  sum  of  $8,000  appropriated  for  deficiencies  in  the  appropriatioa 
for  exporiinents  in  the  manufacture  of  sugar  for  the  fiscal  years  1887  and  1888,  of  which  l/,927.50  wtf 
disbursed  and  $72.o0  mmained  unexpended. 

0  Includes  $12,92:{.2.')  of  the  appropriation  for  botanical  investigations  and  $58,364.76  of  the  af^ropria- 
tion  for  experiments  in  the  manufacture  of  sugar,  carried  to  the  fiscal  year  1890. 

A  Includes  $188,974.09  of  the  appropriation  for  Hureau  of  Animal  Industry',  carried  to  the  fiscal  jeu 
1891. 

i  Includes  $7,891.94  for  statutory  salaries  of  the  year  1894. 

i  For  the  years  190.'»  and  190<>  the  figures  given  represent  payments  made  to  close  of  June  30, 1906^  the 
aeeojmts  for  those  years  b<»ing  still  open  at  the  date  of  this  revision. 

*Thls  total  is  the  amount  actually  appropriated  for  the  various  fiscal  years,  with  the  exception  of 
$37,004.70  appropriated  .luly  13,  lS(i8,  to  cover  a  nunilx>r  of  expenditures  made  in  previous  yean.  U 
does  not  include  an  aggn>^a'tc  sum  of  $3<)9,344.48  reappropriated  from  the  unexpended  balances  of  aevvnl 
fiscal  years.     (See  foregomg  notes.) 

1  I)(>(«s  not  include  $;u,0O4.70  which  was  disbursed  during  several  years,  and  covered  by  an  appn)- 
priatlon  of  like  amount,  made  July  13,  1868.     (Str  note  5.) 

n»  Does  not  in(  Itnie  an  aggregate' sum  of  $369,344.48  reappropriated  from  the  unuxpcndcd  balanoesd 
several  fiscal  years.    (Sec  foregoing  notes.) 
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U.  S.  Department  op  Agbicultube, 

Division  of  Publications, 
Washington,  D.  C,  September  1, 1906. 

Sir:  I  have  the  lionor  to  submit  herewith,  for  jour  information 
id  consideration,  a  report  on  the  work  of  this  Division  for  the  fiscal 
3ar  ended  June  30,  1906,  together  with  recommendations  in  regard 
>  future  operations. 

Respectfully,  Geo.  Wm.  Hill, 

Editor  and  Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAB. 

A  steady  increase  in  the  work  of  this  Division  in  all  its  branches 
as  characterized  the  year  just  past.  The  number  of  publications 
F  the  year  1904  amounted  to  972;  in  1905  there  were  1,072;  m  1906, 
,171.  In  1904  the  new  publications,  exclusive  of  those  issued  from 
ic  Weather  Bureau,  for  the  editing  of  which  this  Division  is  not 
^sponsible,  amounted  to  379;  in  1905  there  were  391,  and  in  1906, 
14.  In  the  matter  of  reprints,  still  excluding  the  publications  of 
he  Weather  Bureau,  the  ngures  are:  For  1904,  514;  for  1905,  596; 
nd  for  1906,  660.  The  number  of  printed  pages  in  new  publications 
;sued  during  the  3^ear  was  20,942,  and  in  revised  and  reprinted  mat- 
er 29,411 — a  grand  total  of  50,353  pages.  The  number  of  copies  of 
•ublications  of  all  classes  printed  during  the  year,  including  those  of 
he  Weather  Bureau,  was  13,488,527,  an  mcrease  of  1,012,870  over  the 
►receding  year. 

The  earnest  effort  to  reduce  the  size  of  publications  and  to  restrict 
ilso  the  size  of  the  editions  issued  continues  to  bear  fruit.  The  total 
lumber  of  pages  represented  by  the  414  new  publications  issued 
luring  1906  is  actually  slightly  under  the  number  of  pages  in  the  379 
lew  publications  issued  in  1904.  In  this  connection  it  is  due  to  the 
editorial  force  to  note  that  the  number  of  pages  contained  in  new 
Dublications,  which  is  generally  assumed  to  represent  the  sum  of  the 
ftork  of  our  editors,  is  not  a  true  indication;  as  all  persons  who  have 
lad  practical  experience  with  editing  will  readily  understand,  the 
"educed  number  of  pages  in  the  publications  as  they  are  actually 
irinted  represent  considerably  more  work  than  if  no  reduction  had 
aken  place.  The  average  eaition  of  each  publication  in  1906  was 
1,548,  as  against  11,637  in  1905 — a  comparatively  insignificant 
eduction;  but,  as  was  pointed  out  in  my  last  report,  comparison 
t'ith  the  average  for  the  five  years  which  ended  with  the  fiscal  year 
905  shows  a  considerable  reduction, 
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One  of  the  clearest  indications  of  the  increase  in  the  work  of 
Division  is  shown  by  the  number  of  requisitions  for  printing  issued 
during  the  fiscal  year.  In  1904  the  .requisitions  drawn  on  the  main 
printing  office  amounted  to  1,278,  on  the  branch  printing  office,  3,446, 
a  total  of  4,724.  In  1905  the  requisitions  drawn  on  the  main  office 
numbered  1^485,  on  the  branch  ojQSce,  3,654,  a  total  of  5,139.  In  1906 
the  requisitions  drawn  on  the  main  office  were  1,631,  on  the  branch 
office^  4,502,  a  total  of  6,133.  These  figures  are  exclusive  of  the 
printmg  work  done  for  and  at  the  Weather  Bureau. 

It  would  be  natural  to  conclude  that  this  great  increase  in  the  work 
of  the  Division,  as  shown  by  the  number  of  requisitions,  by  the 
increased  number  of  publications,  and  also  by  the  CTowth  of  the  work 
in  the  Document  Section  and  in  the  Section  of  Illustrations,  should 
have  been  accompanied  by  a  corresponding  increase  in  the  total  cost 
of  performing  the  work.  That  this  is  far  from  being  the  case  is  made 
stnkingly  manifest  by  a  comparison  of  the  figures  for  1904  and  1906. 
In  1904  the  total  appropriations  available,  exclusive  of  the  general 
printing  fund — which  is  applied  in  its  entirety  to  work  done  at  the 
Government  Printing  Office — amounted  to  $229,320;  the  correspond- 
ing appropriations  for  1906  were  $246,620,  an  increase  of  only  7}  per 
cent.  On  the  other  hand,  as  shown  above,  the  increase  in  the  num- 
ber of  requisitions,  each  representing,  of  course,  a  separate  piece  of 
work,  was  30  per  cent,  and  in  the  niunber  of  publications  edited  over , 
9  per  cent,  while  there  was  also  a  very  considerable  increase,  as  wiB 
be  shown  later  on  in  this  report,  in  the  work  of  the  Document  Section 
and  the  Section  of  Illustrations. 

More  striking  evidence,  it  seems  to  me,  could  not  be  shown  of  the 
average  efficiency  of  the  force  employed  under  my  direction.  It  is  i 
not  only  a  pleasure,  but  a  duty,  to  call  attention  to  this  fact,  inas- ' 
much  as  I  snail  find  it  necessary  in  concluding  this  report  to  present 
to  you,  for  your  favorable  consideration,  an  earnest  appeal  for  more 
adequate  appropriations  and  some  tangible  recognition  of  meritorious 
service  by  an  advance  in  the  scale  of  wages  of  the  more  responsible 
persons  connected  with  the  work  of  the  Division  and  of  those  othtf 
members  of  the  force  to  whose  efforts  the  Government  is  indebted 
for  this  admirable  showing. 

ADDITIONAL   WORK   IMPOSED   ON   THE   DIVISION. 

Besides  the  large  increase  in  the  regular  work  of  the  Division,  the 
year  of  1906  has  been  marked  by  a  very  considerable  amount  of 
extra  work.  The  preparation  of  special  reports  in  reply  to  inquiries 
of  the  Joint  Committee  on  Printing  and  of  the  Keep  Commission  has 
involved  a  large  amount  of  labor,  which  has  only  been  accomplished 
by  frequent  calls  for  extra  work  on  the  part  or  several  of  our  em- 
ployees. It  gives  me  pleasure  to  record  the  fact  that  every  appeal 
^     his  kind  has  been  met  not  only  promptly  but  cheerfully. 

•DVISORY  COMMITTEE   ON   PRINTING  AND  PUBLICATION. 

i5jr  iijxecutive  order  dated  Januanr  20,  1906,  the  President  ordered 

nat  t>ipT"*  ^'^  'iopointed  in  each  of  the  Executive  Departments  an 

'  Ivisoi       x^uiiiiitt^**  on  the  subject  of  printing  and  binding,  the 

hfiirmft.     V    n^n\      -nnm'*i^e  to  ^e  an  Assistaut  Secretary  or  othff 
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• 

qualified  official,  and  at  least  one  member  of  the  committee  to  have 
had  practical  experience  in  editing  and  printing.  This  order  indi- 
cated  in  a  general  way  the  duties  of  such  committee,  imder  the 
direction  of  the  head  of  the  Department,  and  laid  down  certain  gen- 
oral  principles  which  should  hereafter  eovem  the  form  of  the  annual 
reports  of  the  various  bureaus  and  omces  of  the  Departments.  In 
accordance  with  such  order,  on  January  23,  1906,  you  appointed 
such  a  committee,  consisting  of  the  following  persons:  W.  M.  Hays, 
Assistant  Secretary,  chainnan;  Willis  L.  Ikfoore,  Chief  of  Weather 
Bureau;  and  Geo.  Wm.  Hill,  Department  Editor,  secretary.  Gen- 
eral Order  No.  92,  appointing  this  committee,  recites  the  President's 
Executive  order  in  full  and  will  be  foimd  printed  below: 

United  States  Department  of  Agriculture, 

Oppice  op  the  Secretary, 
Washington,  D.  C,  January  2S,  1906. 
General  Order  No.  92. 

The  President,  under  date  of  January  20,  1906,  has  issued  the  following  Executive 
order: 

'^  It  is  hereby  ordered  that  there  shall  be  appointed  by  the  head  of  each  of  the  Execu- 
tive Departments  an  advisory  committee  on  the  subject  of  printing  and  publication. 
The  chainnan  shall  be  an  Assistant  Secretary,  or  other  Qualified  omcial,  and  at  least 
one  member  of  the  committee  shall  have  had  practical  experience  in  editing  and 
printine;. 

'*It  shall  be  the  duty  of  such  committee,  under  direction  of  the  head  of  the  Depart- 
ment, to  see  that  unnecessary  matter  is  excluded  from  reports  and  publications;  to 
see  that  copy  is  carefully  edited  before  rather  than  after  going  to  the  l^rinting  Office: 
to  do  away  with  the  publication  of  unnecessarjr  tables,  and  to  require  that  statistical 
matter  be  published  in  condensed  and  intellij^ble  form;  to  supervise  the  preparation 
of  blank  forms;  to  require  the  frequent  revision  of  mailing  lists;  to  prevent  duplica- 
tion of  printing  by  different  Bureaus;  to  exclude  unnecessary  illustrations  from 
Department  documents,  and  to  prevent  the  printing  of  the  maximum  edition  allowed 
by  law,  when  a  smaller  edition  will  suffice;  to  recommend  to  the  head  of  the  Depart- 
ment, for  inclusion  in  the  recommendations  contained  in  his  annusd  reports,  needed 
changes  in  the  statutes  governing  Department  publications. 

*'Tne  following  general  principles  shall  hereafter  govern  the  form  of  the  annual 
reports  of  the  various  Bureaus  and  Offices  of  the  Departments: 

"  (1)  Annual  re]X)rts  shall  be  confined  to  concise  accounts  of  work  done  and  expendi- 
tures incurred  during  the  period  covered,  with  recommendations  relating  to  the  future, 
including  plans  for  work  to  be  undertaken. 

"(2)  Contributions  to  knowledge  in  the  form  of  scientific  treatises  shall  not  be 
included  in  the  annual  reports. 

*'(3)  Illustrations  in  annual  reports  shall  be  excluded,  except  (a)  maps  and  dia- 
^ms  indispensable  to  the  understanding  of  the  text;  (b)  views  of  monuments  or 
important  structures  begun  or  erected;  (c)  views  showing  conditions  in  outlying 
possessions  of  the  United  States  and  relating  to  work  done  or  recommendations  made. 

"(4)  Inserted  material,  written  or  compiled  by  persons  not  connected  with  the 
reporting  office,  and  biographical  and  eulogistical  matter  relating  to  the  past  or  present 
personnel  of  the  office,  shall  be  excluded. 

**(5)  Reports  of  officers  who  do  not  report  directly  to  the  head  of  an  Executive 
Department  shall  not  be  reported  in  the  annual  report  of  a  Department,  but  where 
necessary  shall  be  summarized  in  the  reports  of  the  officials  to  whom  such  officers  do 
report. 

"(6)  Tables  shall  be  inserted  only  when  verbal  summaries  and  statements  of  totals 
are  inadequate,  and  complete  texts  of  laws  and  court  decisions  shall,  except  in  cases 
of  great  importance,  be  excluded. 

"(7)  Detailed  descriptions  and  lists  of  methods,  processes,  purchases,  bids,  rejec- 
tions, installations,  repairs,  specifications,  and  personnel  employed  shall  be  omitted 
except  when  required  by  their  unusual  importance  or  by  statute." 

In  accordance,  therefore,  with  the  first  clause  of  the  above  Executive  order,  the  fol- 
lowing are  appointed  an  advisory  committee  on  the  subject  of  printing  and  publication: 

W.  Si.  Hays,  Assistant  Secretary,  chairman;  Willis  L.  Moore,  Chief  of  the  Weather 
Bureau;  Geo.  Wm.  Hill,  Department  Editor,  who  shall  be  secretary. 
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The  attention  of  all  chiefs  and  editorial  assistants  is  called  to  the  terms  of  the  above 
Executive  order,  compliance  with  which  is  enjoined  upon  all  persons  submitting  or 
supervising  matter  submitted  for  publication. 

Jakes  Wilson,  Secretary. 

The  meetings  of  the  committee  have  not  been  set  for  particular 
dates,  but  have  been  held  from  time  to  time,  subject  to  Uie  call  of 
the  chairman,  upon  submission  by  the  Editor  of  matter  calling  for 
the  action  of  the  committee.  The  duties  assigned  to  the  committee 
bv  the  terms  of  the  President's  order  and  the  principles  laid  down 
therein  as  those  which  should  govern  the  printing  and  binding  work 
of  the  Department  conform  very  closely  to  the  duties  heretofore 
assigned  to  this  Division  by  the  Secretary  and  the  principles  laid 
down  for  the  guidance  of  the  Department  Editor  in  tne  Secretary's 
orders.  This  Fact  has  greatlj  facilitated  the  work  of  the  committee. 
The  first  meeting  of  the  advisory  committee  was  held  in  the  office  of 
the  Department  Editor  February  19,  1906,  and  altog;ether  up  to  the 
close  or  September  the  committee  had  hdd  ten  meetings. 

COOPERATION    IN   THE    PREPARATION   OP   MANUSCBrPTS. 

It  frequently  happens  that  when  a  manuscript  is  submitted  for 
publication  certain  portions  thereof  are  found  to  relate  to  the  work 
of  some  other  Bureau,  Division,  or  Office,  and  it  has  been  the  custom 
of  this  Division,  by  direction  of  the  Secretary,  to  refer  such  portions 
to  the  office  interested  for  approval.  This  course  has  been  followed 
because  it  was  necessary  to  prevent  the  publication  by  a  Bureau  of 
incorrect  statements  in  regard  to  the  work  of  another  Bureau  having 
particular  supervision  of  that  subject.  Some  of  the  Bureaus  have 
lor  some  time  been  cooperating  in  this  way  while  the  manuscript 
was  in  course  of  preparation,  and  the  desirability  of  a  general  adop- 
tion of  this  plan  led  to  the  consideration  of  the  subject  by  the  advisoiy 
committee,  and  tliis  committee,  on  June  26,  1906,  promul^at^  the 
following  recommendation,  which,  having  been  approved  by  the 
Secretary,  has  become  the  rule  of  the  Department: 

United  States  Department  op  Aqriculturb, 

Washingtxm,  D.  C,  June  26,  1906. 

Recommendation  of  the  Advisory  Committee  on  Printing  and  Pubucatios 
OP  A  Plan  of  Cooperation  in  Publications  by  the  Different  Offices  of 
THE  Department. 

When  it  is  deemed  necessary  for  one  Bureau  or  Oflfice  to  cover  any  part  of  the  field  of 
another  Bureau  or  Office,  the  collaboration  should  be  arranged  for  before  die  work  is 
done.  When,  however,  incidentally  to  the  prosecution  of  an  investigation,  obeava- 
tions  or  experiments  are  made  which  are  legitimately  related  to  the  special  investigt- 
tion  and  are  essential  to  the  published  report,  and  yet  properly  fall  in  the  fidd  of 
another  Bureau  or  Office,  the  following  rules  shall  apply. 

(1)  Where  it  seems  desirable  to  include  in  the  publication  of  any  Bureau  or  OflBce 
natter  which  comes  within  the  field  of  another  Bureau  or  Office,  the  notes  or  other 
nemoranda  which  it  is  desired  to  use  will  be  submitted  to  the  Bureau  or  Office  interested 
prior  to  or  during  the  preparation  of  the  bulletin  or  report,  so  that  the  desirability  of 
^heir  use  in  the  publication  intended  may  be  passed  upon;  and  if  such  use  be  deemed 
)roper,  they  may  be  corrected  and  supplemented  and,  if  of  sufficient  importBDCe, 
ncorporateS  as  a  direct  contribution  from  the  Bureau  or  Office  in  charge  of  the  specni 
ield,  conforming,  however,  to  the  plan  and  purpose  of  the  publication.  Pull  credit 
or  thr  ^akirt^  of  any  new  field  notes  or  memoranda  is  to  be  given  to  the  person  making 
v«oTn      "'■»».  -nniipa  rr\f\rn  r^r^\e*^^\2JtV'    '^  ""Tier**  paragraphs  or  short  noticeB. 
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(2)  Where  the  matter  is  of  sufficient  extent  and  importance  to  warrant  it,  the  portion 
jntributed  by  the  collaborating  Bureau  or  Office  may  appear  under  the  direct  author- 
lip  of  the  expert  of  that  Bureau  or  Office  as  a  special  chapter  or  report,  incorporating, 
i  before,  the  results  of  the  field  notes  or  records  of  the  Bureau  or  Office  issuing  the  pub- 
cation,  and  giving  full  credit. 

(3)  Wlierever  the  subject  is  of  sufficient  importance  to  warrant  a  sefMurate  publica- 
on  by  the  collaborating  Bureau  or  Office,  such  a  separate  pubUcation  is  to  be  made. 

(4)  Wherever  the  subject  has  already  been  adequately  covered  by  a  pubUcation  of 
le  collaborating  Bureau  or  Office,  so  tnat  the  submitted  notes  are  a  mere  repetition, 
jch  matter  is  either  to  be  stricken  out  and  a  footnote  or  reference  made  to  the  publica- 
lon  of  the  Department  in  which  the  desired  information  is  given,  or  a  quotation  or 
xtract  given. 

Note. — It  is  understood  that  the  special  subjects  of  investigation  of  another  Bureau 
r  Office  are  not  be  included  in  any  publication  of  a  related  Bureau  or  Office  except 
rhere  the  necessity  is  distinct  and  apparent.  In  other  words,  the  arrang^ements  above 
utlined  are  not  to  encourage  the  frequent  and  unnecessary  digressions  into  the  fields 
f  other  Bureaus  and  Offices,  but  rather  to  give  such  necessary  references  in  cooperative 
publications  the  indorsement  of  the  Bureau  or  Office  in  charge  of  the  subject,  and  to 
lake  the  latter  fully  responsible  for  all  references  in  publications  of  the  Department 
Q  its  own  special  field  of  inquiry. 

Note. — The  aforesaid  provisions  shall  not  apply  to  the  Experiment  Station  Record, 
ilxperiment  Station  Work,  and  Annual  Report  of  the  Office  of  Experiment  Stations  in 
o  far  as  these  are  reviews  of  the  work  and  publications  of  the  agricultural  colleges 
,nd  experiment  stations,  nor  to  the  pubUcations  of  the  experiment  stations  in  Alaska, 
la  wail,  and  Porto  Rico,  which  are  organized  and  conducted  in  essentially  the 
ame  way  as  the  State  experiment  stations. 

W.  M.  Hays, 
Willis  L.  Moore, 
Geo.  Wm.  Hill, 
Advisory  Committee  on  Printing  and  Publication  Work. 
Approved : 

James  Wilson,  Secretary. 

Upon  the  adoption  of  this  rule,  all  manuscripts  are  supposed  to 
>e  submitted  to  this  office  with  the  approval,  or,  at  least,  bearing 
;ho  initials  upon  those  portions  which  may  come  within  the  scope 
)f  some  other  Bureau,  Division,  or  Office.  If  the  plan  of  cooperation 
•ecommended  by  the  committee  be  strictly  followed,  the  publication 
)f  a  manuscript  after  it  has  been  submitted  will  be  greatly  facilitated, 
rhe  principal  benefit  to  be  derived,  however,  seems  to  be  that  which 
will  come  from  the  close  cooperation  between  the  various  Bureaus, , 
Divisions,  and  Offices  whose  work  is  sometimes  very  closely  related. 

AMENDMENTS   TO   LAW   GOVERNING   PRINTING   AND   BINDING. 

As  a  result  of  the  special  investigation  conducted  by  the  Joint 
!^ommittee  on  Printing  of  the  House  and  Senate,  several  amendments 
:o  the  law  governing  the  printing  and  binding  of  Government  publi- 
cations have  been  adopted  by  Congress.  One  of  these  (Public — No. 
13)  provides  that  in  the  printing  and  binding  of  publications  emanat- 
ns:  from  the  Departments,  the  cost  of  which  is  now  charged  to  the 
illotment  for  prmting  and  binding  for  Congress,  the  cost  of  illustra- 
:ions,  composition,  stereotyping,  and  other  work  involved  in  the 
ictual  preparation  for  printing,  apart  from  the  creation  of  the 
nanuscript,  shall  be  charged  to  the  appropriation  or  allotment  of 
ippropriation  for  the  printing  and  binding  of  the  Department  itself, 
:ne  balance  of  the  cost  to  be  divided  between  the  appropriation  for 
printing  and  binding  for  Congress  and  that  of  the  Executive  Depart- 
nent  in  proportion  to  the  number  of  copies  furnished  to  each.  Under 
:he  operations  of  this  law,  had  the  same  been  in  force  during  the  past 
jrear,  the  total  additional  amoimt  chargeable  to  the  appropriation 
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for  printing  and  binding  of  this  Department  would  have  exceeded 
$115,000.  In  spite  of  all  the  efforts  made  in  the  interests  of  economy, 
it  did  not  seem  possible,  in  view  of  the  constantly  increasing  demands 
upon  the  Department  for  its  publications,  to  suffer  any  portion  of 
this  increased  expense  to  be  chargeable  to  the  regular  appropriation; 
hence,  it  was  necessary  to  ask  for  an  increase  in  the  appropriation 
for  printing  and  binding  for  this  Department  sufficient  to  make  the 
total  at  least  equivalent  to  the  appropriation  for  previous  years  plus 
the  sum  of  $115,000;  and  the  current  year's  appropriations  conse- 
quently provide  the  sum  of  $300,000  for  printmg  and  binding  for 
wie  Department  of  Agriculture.  This,  however,  as  the  above  expla- 
nation shows,  is  in  no  sense  an  increase  in  the  appropriation. 

A  second  resolution  (Public — No.  14)  provides  that  public  dociunents 
and  reports  printed  for  Congress  may  be  printed  in  two  or  more 
editions  to  meet  the  public  requirements,  and  this  provision  applies 
also  to  the  number  authorized  to  be  printed  for  any  of  the  Executive 
Departments.  It  is  provided  that  the  aggregate  of  such  editions 
shall  not  exceed  the  number  of  copies  now  authorized  or  which  may 
be  authorized.  It  is  believed  that  this  provision  will  prevent  i& 
accumulation  of  undistributed  publications,  which  has  oeen  one  of 
the  evils  of  the  past;  but  this  provision  will,  in  no  sense,  reduce  the 
cost  of  printing  of  this  Department,  inasmuch  as  there  has  not  been 
for  many  years  any  such  accumulation  of  publications  in  the  hands 
of  the  Department.  On  the  contrary,  the  demand  has  invariably 
been  found  greater  than  the  supply. 

The  resolutions  above  referred  to  are  as  follows: 

(Public  Resolution— No.  13.) 

Joint  resolution  to  correct  abuses  in  the  public  printing  and  to  provide  for  the  aUotment  of  cost  of 

certain  documents  and  reports. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  AmaitA 
in  Congress  assembled,  That  hereafter,  in  the  printing  and  binding  of  documentB  or 
reports  emanating  from  the   Executive   Departments,   bureaus,  and  independent 
offices  of  the  Government,  the  cost  of  whicn  is  now  charged  to  the  allotment  lor 
printing  and  binding  for  Congress,  or  to  appropriations  or  allotments  of  approprift- 
tions  other  than  those  made  to  the  Executive  Departments,  bureaus,  or  indepenaent 
offices  of  the  Government,  the  cost  of  illustrations,  composition,  stereotyping,  and 
other  work  involved  in  the  actual  preparation  for  printing,  apart  from  the  creation 
of  manuscript,  shall  l)e  charged  to  the  appropriation  or  sdlotment  of  appropriation 
for  the  printing  and  binding  of  the  Department,  bureau,  or  independent  office  ol  th« 
Government  in  which  such  documents  or  reports  originate;  the  oalance  of  cost  flhill 
be  charged  to  the  allotment  for  printing  and  binding  for  Congress,  and  to  the  appro- 
priation or  allotment  of  appropriation  of  the  Executive  Department,  bureau,  or  inde- 
pendent office  of  the  Government,  in  proportion  to  the  number  delivered  to  each; 
the  cost  of  any  copies  of  such  documents  or  reports  distributed  oUierwise  than  throudi 
Congress,  or  the  Executive  Departments^,  bureaus,  and  independent  offices  of  W€ 
Government,  if  such  there  be,  shall  be  charged  as  heretofore:  ProiMfecL  That  on  or 
before  the  first  day  of  December  in  each  fiscal  year  each  Executive  Department, 
bureau,  or  independent  office  of  the  Government  to  which  an  appropriation  or  allot- 
ment of  appropriation  for  printing  and  binding  is  made,  shall  obtain  from  the  Puhlic 
^rintor  an  estimate  of  the  probable  cost  of  all  publications  of  such  Department,  bu- 
eau,  or  independent  office  now  required  by  law  to  be  printed,  and  so  much  thereof 
^  would,  under  the  terms  of  this  resolution,  be  chained  to  the  appropriation  or  allot- 
'lent  of  appropriation  of  the  Department,  bureau,  or  independent  office  of  the  Gov- 
>mment  in  which  such  publications  originate,  shall  thereupon  be  set  aside  to  be 
'pplied  onlv  to  the  printing  and  binding  of  such  dociunents  and  reports,  and  shtll 
■bt  bo  available  for  any  other  purpose  until  all  of  such  allotment  of  cost  on  acoount 
^  such  documents  and  reports  sliall  have  been  fully  paid, 
^his  resolution  shall  be  effective  ofB^and  after  July  lirst,  nineteen  hundred  and  six. 
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(Public  Reeolution— No.  14.) 

Joint  resolution  to  prevent  unneoessarv  printing  and  binding  and  to  correct  evils  in  the  present 

method  of  ottstribation  of  public  ctoeoments. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Joint  Committee  on  Printing  is  hereby  authorized 
tnd  directed  to  establish  rules  and  regulations,  from  time  to  time,  which  shall  be 
observed  by  the  Public  Printer,  whereby  public  documents  and  rej)ort8  printed 
for  Congress,  or  either  House  thereof,  may  be  printed  in  two  or  more  editions,  instead 
of  one,  to  meet  the  public  requirements:  Provided,  That  in  no  case  shall  the  aggre- 
gate of  said  editions  exceed  tbe  number  of  copies  now  authorized  or  which  may 
Weafter  be  authorized:  And  provided  further.  That  the  number  of  copies  of  any 
public  document  or  report  now  authorized  to  be  printed  or  which  may  hereafter  be 
authorized  to  be  printed  for  any  of  the  Executive  Departments,  or  bureaus  or  branches 
thereof,  or  independent  offices  of  the  Government  may  be  supplied  in  two  or  more 
editions,  insteaa  of  one,  unon  a  requisition  on  the  Public  Priiiter  by  the  official  hesd 
of  such  Department  or  inaependent  office,  but  in  no  case  shall  the  aggregate  of  said 
editions  exceed  the  number  of  copies  now  authorized  or  which  may  hereafter  be 
authorized:  Provided,  further.  That  nothing  herein  shall  operate  to  obstruct  the 
printing  of  the  full  number  of  any  dociunent  or  report,  or  the  allotment  of  the  full 
quota  to  Senators  and  Representatives,  as  now  autnorized,  or  which  may  hereafter 
be  authorized,  when  a  legitimate  demand  for  the  full  complement  is  known  to  exist. 

Approved  March  30,  1906. 

A  further  amendment  to  the  law  provides  that  only  a  single  esti- 
mate shall  be  made  by  each  Department  in  its  printii^  and  binding, 
and  that  after  the  expiration  or  the  current  fiscal  year  no  appropria- 
tions other  than  those  made  specifically  and  solely  for  printmg  and 
binding  shall  be  used  for  such  purposes  m  any  Executive  Department 
or  Government  establishment  m  the  District  of  Colmnbia. 

This  amendment  is  contained  in  the  act  making  appropriations  for 
sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  Jime 
30,  1907,  and  tor  other  purposes  (Public — No.  383),  and  is  as  follows: 

Sec.  2.  Hereafter  there  shall  be  submitted  in  the  regular  annual  estimates  to  Con- 
gress under  and  as  a  part  of  the  expenses  for  '*  Printing  and  binding,*'  estimates  for  all 
printing  and  binding  required  by  each  of  the  Executive  Departments,  their  bureaus 
and  offices,  and  other  Government  establishments  at  Washington,  District  of  Colum- 
bia, for  each  fiscal  year;  and  after  the  fiscal  year  nineteen  hundred  and  seven  no 
appropriations  other  than  those  made  specifically  and  solely  for  printing  and  binding 
shall  oe  used  for  such  purposes  in  any  Executive  Dejpartment  or  other  Government 
establishment  in  the  District  of  Columbia:  Provided.  Tnat  nothing  in  this  section  shall 
applv  to  stamped  envelo[>es,  or  envelopes  and  articles  oi  stfitionery  other  than  letter 
heads  and  note  heads  printed  in  the  course  of  manu^ture. 

Under  this  provision  of  law  it  will  be  absolutely  necessary  to  pro- 
vide for  an  increase  in  the  appropriations  for  prmting  and  binding 
of  the  Department  apart  from  the  necessity  of  providing  for  the 
natural  growth  of  the  printing  work.  In  the  appropriations  made 
heretofore  for  the  several  bureaus  and  ofiices  provision  has  not  infre- 
quently been  made  for  printing,  and  when  this  has  been  the  case  it 
has  been  usual  to  call  upon  such  bureaus  and  offices,  whose  appropria- 
tions permitted  it,  to  pay  for  a  share  of  their  own  printing.  During 
the  past  year  over  $22,000  was  contributed  by  the  various  bureaus 
and  offices  to  the  expenses  of  printing  and  binding,  equivalent  to  an 
increase  of  that  amount  in  the  appropriation  for  prmting  and  binding. 
Hereafter,  imder  the  provision  of  law  just  cited^  all  such  expenses 
must  be  met  from  the  single  appropriation  for  pnnting  and  binding. 
It  has,  moreover,  become  apparent  during  the  first  quarter  of  the 
current  year  that  three  of  tne  principal  Bureaus  of  the  Department 
are  going  to  be  compelled  to  make  imusual  and  very  large  calls  upon 
the  printing  fund  for  the  printing  of  books,  blanks,  forms,  and  other 
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distinctly  administrative  printing.  These  are  the  Bureau  of  Animal 
Industry,  the  Forest  Service,  and  the  Bureau  of  Chemistry,  an  enor- 
mous increase  in  the  administrative  work  having  devolved  upon  these 
Bureaus.  All  provision  for  such  increased  prmting  expenses  must 
now  be  made  in  the  general  printing  fund. 

It  also  becomes  necessary  under  this  amendment  to  the  law  to 
include  in  the  general  estimates  for  printing  and  binding  the  appro- 
priation heretofore  separately  provided  for,  for  printing  Farmers' 
Bulletins.  Elsewhere  this  report  has  endeavored  to  explain  the 
necessity  for  an  increase  in  the  provision  for  Farmers*  Bulletins,  so 
as  to  enable  the  Secretary,  if  possible,  to  restore  the  quotas  of  Sena- 
tors and  Representatives  to  its  former  figure,  namely,  15,000  copies. 
The  amount  appropriated  for  the  current  year  for  this  purpose  is 
$98,750.  Were  no  increase  whatever  provided  for  in  the  sums 
allotted  for  printing  over  the  current  year  it  would  still  therefore  be 
necessary  to  add  $121,000  to  the  $300,000 — the  present  printing 
fund — but,  in  view  of  the  special  demands  upon  the  printing  fund 
coming  from  the  three  Bureaus  mentioned,  and  the  necessity  for 
increasing  the  supply  of  Farmers'  Bulletins,  I  have  found  it  neces- 
sary to  estimate  for  $450,000  at  the  least  for  the  printing  and  binding 
for  this  Department  for  the  ensuing  year. 

The  change  in  the  law  by  which  tlie  expenditures  for  printing  and 
bindmg  of  tnis  Department  have  to  be  included  in  a  single  item  and 
eliminating  appropriations  for  printing  from  any  of  the  general  appro- 
priations for  tne  work  of  the  several  Bureaus,  suggests  the  possiodity 
of  carrying  this  reform  still  further.  There  seems  to  be  no  reason 
why  the  appropriation  for  printing  and  bindii^  should  not  be  included 
in  the  general  appropriation  bill  for  the  Departmental  expenses, 
instead  of  being  made,  as  now,  a  part  of  the  appropriation  for  the 
Government  Printing  Office.  It  is  believed  that  by  this  means  the 
keeping  of  accounts  would  be  simplified  and  a  considerable  sum, 
forming  a  legitimate  part  of  the  regular  expenses  of  the  Department, 
could  be  more  properly  included  as  one  of  the  items  of  its  tot^l 
expenses. 

THE    RESTRICTIONS   TO   GRATUITOUS   DISTRIBUTION. 

The  continued  and  rapid  increase  in  the  demands  made  upon  the 
Department  for  its  publications  has  been  far  beyond  its  ability  to 
supply.     Every  effort  has  been  made  to  minimize  the  waste  insepara- 
bly attendant  upon  a  gratuituous   distribution  of  documents,  and 
every  means  has  been  adopted  looking  toward  economy  in  our  pub- 
lication work;    editions  liave   been  cut  down,  illustrations  greatly 
reduced,  and,  with  the  assistance  of  the  Public  Printer,  the  mecham- 
3al  work  has  been  performed  with  the  strictest  regard  to  economy  as 
ar  as  this  Office  is  able  to  control  it.     It  does  not  seem  possible  to 
'arry  measures  of  economy  any  further  in  these  directions.    A  system 
jf  free  distribution,  however  carefully  handled,  is  fraught  with  em- 
)arrassment  to  the  distributing  agency  when  the  demand  so  greatly 
exceeds  the  supply,  as  has  been  the  case  of  late  years  with  the  publica- 
'ons  of  this  Department.    Moreover,  under  these  circumstances,  great 
Tijustice  is  done  to  the  very  many  persons  who,  by  cooperation  in 
'ome  way  with  the  Department  in  its  work  or  as  special  correspond- 
\.  I'end^"  ^o  H  «oinPi  tftiigrihlo  -apryipe  which  rightly  entitles  them  to 
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receive  such  of  our  publications  as  are  likely  to  be  of  use  to  them. 
Under  the  system  of  distribution  which  has  heretofore  prevailed  many 

Eersons  having  no  claim  whatever  on  the  Department  would  receive 
rom  us,  directly  or  indirectly,  through  some  Senator  or  Represent- 
ative, through  whom  requests  are  preferred,  publications  wnich  we 
were  unable  to  supply  to  later  applicants  having  special  claims  upon 
our  consideration.  Accordingly,  it  was  found  absolutely  necessary 
to  effect  a  radical  change  in  our  system  of  distribution,  and  on  April 
14,  1906,  you  issued  a  general  order  restricting  the  distribution  of 
the  Department's  publications  other  than  Farmers'  Bulletins  or 
emergency  circulars  to  ''libraries,  educational  institutions,  the  press. 
State  and  foreign  officials  connected  with  agriculture,  exchanges, 
and  such  persons  as  are  rendering  tan^ble  service  to  the  Depart- 
ment, either  by  active  cooperation  in  its  work  or  as  special  corre- 
sponaents.''  Having  provided  for  such  distribution  and,  in  addition, 
a  small  supply  to  be  reserved  for  emergencies  and  for  use  in  corre- 
spondence and  to  be  placed  in  the  hands  of  the  Superintendent  of 
Documents  for  sale,  further  reprints  are  prohibitea,  leaving  such 
as  may  be  necessary  to  supply  later  applicants  to  be  furnished  by 
the  Superintendent  of  Documents,  who,  under  the  law,  is  authorized 
to  reprint,  with  the  approval  of  the  Secretary,  any  publication  of 
the  Department,  and  reimburse  himself  from  the  proceeds  of  his 
sales.  Mailing  lists  of  all  Offices  and  Divisions  were  ordered  revised 
in  accordance  with  the  new  plan  of  distribution. 

The  list  of  publications  continues  to  be  issued  monthly  and  is,  as 
heretofore,  sent  to  everyone  applying  for  publications.  This  list 
indicates  to  applicants  what  publications  are  issued  for  free  dis- 
tribution and  what  must  be  ootained  by  purchase  from  the  Super- 
intendent of  Documents,  and  at  what  pnce.  A  similar  list  is  pre- 
pared for  use  in  foreign  coxmtries,  the  recjuired  postage  being  indi- 
cated in  addition  to  the  price  of  the  publication.  The  total  edition 
of  the  monthly  list  now  exceeds  200,000  copies. 

The  general  order  above  referred  to  is  as  follows: 

Genebal  Order  No.  96.  APRIL  14,  1906. 

Revision  of  Mailing  Lists  and  Restrictions  op  Gratuitous  Distribution  op 

pubucations. 

In  view  of  the  restrictions  placed  on  the  funds  available  for  printing  and  binding  for 
this  Department,  and  in  view  of  the  constantly  increasing  demands  upon  these  funds, 
it  becomes  necessary  to  adopt  restrictive  measures  in  regard  to  the  issue  of  publica- 
tions. It  is  quite  as  incumbent  upon  the  Department  to  publish  the  information  it 
has  acquired  as  to  conduct  the  laboratory  work  and  field  and  other  investigations  by 
which  this  information  is  obtained.  The  only  limit  placed  upon  the  acquisition  or 
diffusion  of  this  information  is  that  it  shall  be  of  value  to  agriculture.  Four  ways  only 
seem  available  by  which  the  expense  of  the  printing  and  Binding  for  this  Department 
may  be  judiciously  restricted :  First,  by  prevention  of  the  waste  inevitably  accompany- 
ing a  general  gratuitous  distribution;  secondly,  by  careful  editing  (in  the  manuscript) 
of  every  document  submitted  for  publication,  witn  a  view  to  presenting  the  facts  in  the 
briefest,  most  succinct  style  compatible  with  clearness;  thirdly,  by  rigid  suppression 
of  the  tendency  to  reedit  in  the  proof;  and,  fourthly,  by  restriction  of  illustrations  to 
such  as  are  absolutely  necessary.  General  orders  have  already  been  issued  enforcing 
the  second,  third,  and  fourth  conditions,  and  it  is  only  necessary  here  to  reiterate  them 
with  added  emphasis. 

To  carry  out  the  first  condition  it  is  ordered  that  hereafter  the  first  edition  of  every 
publication  shall  be  limited  to  sudi  number  as  is  necessary  to  supply  libraries,  educa- 
tional institutions,  the  press.  State  and  foreign  officials  connected  with  agriculture, 
exchanges,  and  such  persons  as  are  rendering  tangible  service  to  the  Department, 
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cither  by  active  cooperation  in  its  work  or  as  special  correspondents,  and,  in  addition,! 
small  number  to  be  reserved  for  emeigencies  and  for  use  in  correspondence,  and  to  for- 
nish  a  small  supplv  to  be  placed  in  the  hands  of  the  Superintendent  of  Documents  for 
sale.  Hereafter  all  reprints  shall  be  confined  to  such  numbers  as  may  be  necessarrto 
replenish  the  supply  of  the  Superintendent  of  Documents,  where  the  demand  for  the 
same,  at  a  price  fixed  by  the  Public  Printer,  continues. 

Chiefs  of  jBureaus,  Offices,  and  Divisions  maintaining  free  mailing  lists  will  cause  the 
same  to  be  rigidly  revised  in  accordance  with  the  distribution  indicated  above. 

This  order  does  not  apply  to  Farmers'  Bulletins  or  to  emergency  circulars. 

Jamss  Wilson,  Seerctanf. 
FABMEBS^    BULLETINS. 

The  total  number  of  Farmers'  Bulletins  printed  during  the  last 
fiscal  year  was  437,  of  which  404  were  reprints,  numbering  5,693,000 
copies,  and  33  were  new  publications,  numbering  875,0(K)  copies— 
6.568,000  copies  in  all.  The  Congressional  distnbution  was  by  far 
tne  largest  we  have  known,  notwithstanding  the  fact  that  the  quota 
allotted  to  Members  was  less  by  1,000  copies  than  the  year  previous. 
This  had  been  made  necessary  by  the  considerable  reduction  in  the 
number  of  bulletins  carried  forward  from  the  year  1905,  but  the  ^edu^ 
tion  in  the  number  carried  forward  at  the  close  of  1906  was  very 
marked,  the  balance  carried  over  being  barely  sufficient  to  supply  eacn 
Senator  and  Representative  with  1,000  copies,  and  it  is  only  by  with- 
drawing from  Senators  and  Representatives  the  right  of  selection  and 
making  an  arbitrary  distribution,  which  we  have  always  endeavored  to 
avoid,  that  we  have  been  enabled  to  do  this.  Congress  havingmade no 
provision  for  an  increase  in  the  appropriation  for  Farmers^BuUetins 
tor  the  current  year,  it  has  therefore  become  necessary  to  greatly 
reduce  the  quota  of  Senators  and  Representatives  for  the  current 
year,  and  whereas  in  1905  that  quota  was  15,000  and  in  1906  14,000, 
it  will  be  impossible  to  provide  Members  with  more  than  10,000  each 
for  this  year.  This  condition  of  things  has  come  about  very  naturally 
as  the  result  of  an  increased  demand  among  Senators  and  Representa- 
tives for  these  bulletins,  unaccompanied  by  any  increase  in  the  appro- 
Eriation  for  providing  them.  The  law  provided  that  80  per  cent  orthe 
ulletins  printed  shall  be  for  the  use  of  Senators  and  Representatives, 
one-fifth  only  being  reserved  for  the  use  of  the  Department;  but  in 
former  years  it  was  very  common  for  many  Members  to  refrain  from 
drawing  their  quotas,  and  the  accumulation  thus  left  in  the  hands  of 
the  Secretary  was  invariably  added  to  the  Congressional  allotment  for 
the  ensuing  year.  At  the  present  time  there  are  very  few  Congress- 
men who  do  not  utilize  their  own  quotas,  and  among  those  who  do  not 
it  is  usual  to  transfer  their  quotas  to  some  of  their  colleagues.  In  tins 
way  the  whole  year's  supply  has  been  practically  exhausted  and  none 
remains  to  be  added  to  the  following  year's  Congressional  supply. 
Under  these  circumstances  it  seems  necessary  to  call  for  an  increase 
*n  the  amount  appropriated  for  the  printing  of  Farmers'  Bidletins ;  but, 
OS  explained  elsewhere,  under  recent  amendments  of  the  law  it  is  no 
onger  permissible  to  appropriate  for  this  or  any  other  purpose  involv- 
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THE  WORK  OF  THE  EDITORS. 

The  development  of  editorial  sections  in  several  of  the  Bureaus. 
)i visions,  anci  Offices  of  the  Department  seems  to  call  for  some  special 
ef  erence  to  the  work  of  our  own  editors  and  to  the  editorial  duties  and 
esponsibihties  imposed  on  this  Division.  The  mere  statement  of  the 
act  that  there  were  edited'in  the  Division  during  the  past  year  414 
lew  publications,  aggregating,  in  round  numbers,  21,000  pages  of  mat- 
er, emphasizes  the  impossibility  of  the  Department  Editor's  giving  his 
)ersonal  attention  to  each  publication,  burdened,  as  he  is,  moreover, 
vith  the  general  direction  of  the  administrative  work  of  a  Division 
lumbering  160  persons  and  controlling  expenditures  aggregating 
)ver  $400,000  yearly;  yet  some  means  h^  to  oe  found  of  so  conduct 
ng  the  work  as  to  nold  him  still  responsible  to  the  Secretary  for  all 
>iiblished  matter  emanating  from  the  Department.  Upon  the  sub- 
nission  of  any  manuscript  for  publication  a  record  is  at  once  made  in 
;he  Editorial  Section  and  the  manuscript  is  handed  to  one  of  the 
issistant  editors  for  reading  and  preparation  for  the  printer.  This 
•eader  is  responsible  for  calling  to  the  attention  of  the  associate 
editor  any  matter  of  importance  sufficient  to  suggest  change  or  elimi- 
lation  or  modification  of  any  sort,  or  even  any  matter  of  special 
Hiportance,  whether  calling  for  modification  or  not.  The  manu- 
jcnpts  having  been  so  read  and  properly  marked,  are  then  submitted 
'or  revision  to  the  associate  editor,  and  sometimes  to  the  assistant 
3hief  of  the  Division,  and  they  are  not  infrequently  the  subject  of 
consultation  between  these  gentlemen.  All  matters  not  deemed  of 
jufficient  importance  for  the  personal  attention  of  the  Editor  having 
3een  eliminated  in  this  revision,  the  manuscript  finds  its  way  to  the 
lesk  of  the  Editor  and  Chief,  where  a  final  revision  takes  place.  As 
i  result  of  this  final  revision  the  manuscript  is  either  forwarded  to  the 
printer  or  referred  back  to  the  Chief  of  the  Bureau  from  which  it  was 
received,  with  suggestions  of  amendments  or  other  changes;  or  it  may 
3e  reserved  for  submission  to  the  advisory  committee  on  printing  or, 
n  some  cases,  directly  to  the  Secretary.  The  increase  of  work  which 
aas  necessitated  this  method  of  procedure  has  necessarily  thrown 
upon  my  assistants  in  the  editorifiS  work  a  large  increase  of  respon- 
sioility,  and  the  success  which  has  attended  the  work  conductea  in 
this  manner  speaks  well  for  the  good  judgment,  tact,  and  trained 
minds  of  those  engaged  in  it.  The  main  objects  kept  in  view  in  the 
3ditorial  work  of  the  Division  are  the  publication  of  nothing  which 
might  not  meet  with  the  full  approval  of  the  Secretary  and  the  com- 
munication to  him  of  all  matter  demanding  his  personal  attention;  to 
change  the  manuscript  submitted  as  little  as  possible  consistent  with 
the  requirements  of  departmental  policy  and  of  clear  utterance,  good 
Entrjish,  and  the  final  appearance  of  each  publication  in  as  good  Form 
and  style  as  the  appropriations  available  tor  the  purpose  will  permit. 
No  little  credit  is  due  to  the  editorial  force  for  tne  fact  that  the 
increase  in  the  publication  work  between  the  fiscal  years  of  1904  and 
1906  was  made  without  any  increase  in  the  general  appropriation  for 
printing  and  binding  and  in  the  sum  allotted  for  the  printine  of  Farm- 
ers' Bulletins.  To  the  Government  Printing  Office  also  belongs  con- 
jiderable  credit. 
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EDITORIAL   WORK   IN    THE    VARIOUS   BUREAUS    AND    OFFICES. 

Reference  to  our  own  editorial  work  would  be  incomplete  without 
consideration  of  the  editorial  work  performed  in  the  various  Bureaus 
and  offices.  Originally  all  the  persons  ei^aged  in  editing  manu- 
scripts for  publication  were  employed  in  this  Division  and  the  rela- 
tions of  this  Division  in  regard  to  publication  work  were  directly 
with  the  several  Chiefs,  each  of  whom,  in  those  days,  was  presumed 
to,  and  doubtless  did,  review  all  matter  prepared  for  publication  in 
his  own  Bureau.  As  the  work  in  the  several  Bureaus  increased, 
however,  many  of  the  Chiefs  found  it  impossible  to  personally  review 
all  such  matter,  notwithstanding  the  fact  that  no  matter  is  passed 
in  the  Division  of  Publications  unless  it  is  accompanied  by  the 
personal  indorsement  of  the  Chief  in  a  letter  of  transmittal.  For 
the  Chief's  own  protection  it  became  necessary,  therefore,  that 
some  one  should  serve  as  his  reader,  performing  for  him  a  service 
analagous  to  that  performed  for  the  Secretary  By  the  Department 
Editor.  For  such  a  purpose  it  was  desirable  to  have  a  person 
familiar  with  the  work  of  the  Bureau  in  which  he  was  engaged  and 
who  should  also  be  thoroughly  familiar  with  the  views  of  his  Chief. 
This  necessity  led  to  the  appointment  in  several  of  the  Bureaus  and 
Offices  of  editorial  clerks  or  editorial  assistants.  It  was  believed 
that  in  addition  to  performing  the  service  indicated  for  their  Chief 
such  editorial  assistants  could  greatly  relieve  this  Division  by  famil- 
iarizing themselves  with  its  requirements  and  preparing  manuscript 
in  harmony  therewith.  In  this  belief  this  Divisionfavored  such 
appointments,  it  being  generally  understood,  as  the  WTiter  assumed, 
that  these  editorial  assistants  should  be  regarded  as  detailed  from 
this  Office  and  that  they  would  do  practically  the  same  work  as 
they  would  do  here,  except  that  their  efforts  would  be  confined  to 
the  publications  of  one  particular  Bureau  or  Office.  Most  frequently, 
however,  such  is  not  the  case.  Experience  has  demonstrated  that, 
however  helpful  these  editorial  assistants  may  be  to  their  own  chiefs, 
they  have  not,  as  a  rule,  relieved  this  Division  of  any  of  its  necessary 
editorial  work,  and  many  of  them,  as  a  nile,  direct  their  energies  to 
preparing  copy  for  the  printer,  not  according  to  the  views  of  this 
Office,  but  according  to  their  own  views.  When  this  occurs  the 
employment  of  such  editorial  assistants  merely  adds  to  the  work  of 
this  Division  instead  of  relieving  it.  Where  these  clerks  are  animated 
l)y  this  spirit  of  independence  it  would  be  far  better  were  they  to 
confine  themselves  exclusively  to  the  task  of  reading  manuscript  for 
their  respective  Chiefs  and  to  such  editing  of  manuscript  as  might  be 
necessary  to  bring  the  same  into  harmony  with  the  views  of  the 
Chiefs  and  to  the  verification  of  all  statements  made  therein,  leaving 
matters  of  form,  style,  proof  reading,  etc.,  to  this  Office.  It  is 
proper  to  state  that  in  a  few  cases  this  is  done  and  the  results  are 
Tound  eminently  satisfactory. 

Tn  this  connection  it  may  be  well  to  reprint  the  order  of  the  Secre- 
tary issued  October  18,  1905,  as  follows: 

^o  the  CiUEFs  OF  Bureaus,  Divisions,  and  Offices: 

t  is  my  earnest  desire,  and  I  have  so  instructed  the  Department  Editor,  that  the 

"'lo^*  consideration  should  be  given  to  economy  as  regards  style  of  Department  publi- 

..irx...    nr;iviHinqrt"-»oqTan^i"  popo^-  'Up^'^^'^Hnns,  Humbcr  of  copies  printed,  binding, 
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tc.     Editions  must  be  limited  in  size  to  a  small  number  in  excess  of  what  is  reauired 
)r  immediate  distribution.     This  order  is  issued  for  the  information  of  all  chiera  who 
"»ay  submit  matter  for  publication  and  with  the  view  of  facilitating  the  work  of  the 
iitor  in  keeping  down  the  expense  of  printing. 

James  Wilson,  Secretary. 

GENERAL   INDEX    TO   DEPARTMENT   PUBLICATIONS. 

The  organization  in  the  Division  of  PubUcations  of  an  indexing 
ection  was  recorded  in  my  last  report,  together  with  some  of  the 
acre  important  reasons  that  made  tne  compilation  of  a  general  index 
if  all  the  Department's  publications  a  matter  of  grave  interest. 
indeed,  the  necessity  of  a  complete  system  of  indexing  of  the  publica- 
ions  of  a  Department  issuing  so  many  bulletins  and  reports  as  this 
s  so  manifest  that  it  hardly  seems  to  call  for  argument  or  for  sup- 
)orting  evidence.  Althougn  the  very  limited  force  I  was  enabled  to 
)lace  at  the  disposal  of  the  assistant  in  charge  has  necessarily  kept 
,he  w  ork  done  within  comparatively  narrow  limits,  enough  has  been 
iccomplished  to  forcibly  emphasize  its  utility. 

Two  indexes  are  in  course  of  preparation  in  this  section.  One  is 
ntended  to  furnish  a  full  list  of  references  on  all  important  agricul- 
tural subjects  and  the  publications  of  the  Department  that  are  avail- 
ible  for  aistribution.  This  index  now  consists  of  about  15,000  cards, 
md  contains  references  to  most  of  the  available  pubUcations  of  the 
Department  with  the  exception  of  the  YearbooKs,  special  bureau 
reports,  and  annual  reports  issued  prior  to  July  1,  1905.  Every  pub- 
lication is^ed  since  that  date  has  been  indexed  for  it  and  consid.erable 
^vork  has  been  done  on  the  earUer  pubUcations.  A  method  has  been 
ievised  b}^  which  cards  representing  any  publication  indexed  can  be 
promptly  withdrawn  from  the  index  as  soon  as  the  publication  ceases 
bo  be  available.  The  maintenance  of  this  index  and  the  proper  appli- 
3ation  of  this  method  should  be  of  great  service  to  the  cierl^  sending 
3iit  publications  in  response  to  applications,  by  enabling  them.readily 
bo  cietermine  whether  any  particular  publication  is  available  for 
iistribution. 

The  second  index  is  designed  to  give,  when  completed,  a  reference 
to  every  important  statement  on  any  topic  of  interest  in  fanning 
methods  and  agricultural  investigations  occurring  anywhere  in  any 
of  the  Department's  pubUcations.  It  includes  at  this  writing  about 
10,000  cards.  AU  of  the  Department's  publications  issued  since 
August  1,  1905,  have  been  indexed  for  it,  and  it  also  includes  numer- 
ous entries  added  from  the  earlier  Yearbooks.  As  rapidly  as  possible 
the  entries  for  tliis  index  will  be  carried  back  to  tne  earlier  books 
Issued  l)y  the  Department  and  b}^  the  agricultural  section  in  the 
Patent  OfTice,  of  wliich  this  Department  was  originally  a  part.  These 
jard  indexes  are  both  kept  in  aupUcate.  The  latter  will  be  of  special 
;ervice  to  the  editorial  force  of  this  Division.  A  number  of  indexes 
)f  special  publications  have  also  been  prepared  in  this  section,  such 
Ls  the  index  to  the  1905  Annual  Report  and  to  the  1905  Yearbook  and 
)ther  bulletins. 

A  digest  of  the  pure-food  laws  was  prepared  in  this  section  for  the 
3ureau  of  Chemistry,  and  forms  Part  9  of  Bulletin  No.  69  of  that 
bureau.  It  is  gratifying  to  state  that  the  work  received  the  warm 
'ommendation  of  the  interested  officials  of  the  Bureau  of  Chemistry, 
riiis  section  was  engaged  for  about  two  weeks  in  the  month  of  May 
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last  in  the  preparation  of  an  index  of  the  names  and  positions  of 
Department  employees  for  use  in  connection  with  a  CongressioDal 
inquiry.  In  this  work  the  Document  Section  cooperated.  In  addition 
to  stnctly  indexing  the  work,  the  assistant  in  charge  has  perfonned 
considerable  other  work  of  a  miscellaneous  character,  including  the 
revision  and  bringing  up  to  date  of  an  historical  sketch  of  the  Depart- 
ment and  the  revision  of  Documents  179  and  247  of  this  Division, 
being  the  list  of  publications  in  the  hands  of  the  Superintendent  of 
Documents  for  sale  and  a  list  of  those  that  are  pubhshed  for  gratui- 
tous distribution.  He  also  has  chm'ge  of  the  preparation  of  the 
Monthly  List  of  PubUcations. 

It  is  my  earnest  hope  that  the  additional  editorial  assistance  asked 
for  will  permit  the  detail,  for  at  least  a  considerable  part  of  his  time, 
of  one  of  the  editorial  clerks  to  work  in  the  Indexing  Section.  It  is 
of  the  utmost  importance  that  the  indexes  already  imdertaken  be 

{mshed  to  completion,  and  besides  the  ordinary  work  of  the  section 
or  1906  and  1907  there  should  be  prepared  the  five  years'  index  of 
the  Yearbooks  and  an  index  of  the  firat  250  Farmers  BuUetins.  A 
revision  of  Circular  1  of  this  Division  and  of  the  Documents  179  and 
247,  referred  to  above,  is  called  for  yearly. 

DOCUMENT   SECTION. 

The  Document  Section  receives,  distributes,  and  stores  all  the  publi- 
cations of  the  United  States  Department  of  Agriculture  (ex^cept  those 
of  the  Weather  Bureau),  and  conducts  all  the  correspondence  and 
other  clerical  work  incident  to  that  distribution;  but  this  brief,  yet 
comprehensive,  statement  conveys  but  little  idea  of  the  manual  and 
clerical  work  included  in  its  activities. 

As  the  publications  of  the  Department  consist  of  two  great  classes, 
namely,  trie  Farmers'  Bulletins  and  the  miscellaneous  pubUcations 
other  than  Farmers'  Bulletins  (the  latter  inducting  annual  reports, 
yearbooks,  bulletins,  circulars,  etc.),  the  work  of  the  Document  Section 
naturally  falls  along  two  lines,  and  as  it  has  been  found  impracticable 
to  conduct  the  distribution  of  these  two  classes  of  publications  with 
the  same  working  force,  each  class  of  pubUcations  is  received  in  and 
distributed  from  a  separate  folding  room,  but  the  work  attending  this 
distribution  is  finally  summarized  and  brought  together  in  thenands 
of  two  competent  bookkeepers,  one  for  each  class,  in  the  office  of  the 
Assistant  in  Charge. 

In  addition  to  tnese  folding  rooms,  where  only  the  manual  work  is 
performed,  the  clerical  work  involved  in  correspondence  and  in  the 
makinf^:  and  filing  of  orders  is  divided  into  two  parts  and  assigned  to 
two  different  forces,  under  the  supervision  of  the  Assistant  in  the 
Document  Section  and  the  document  clerk,  but  in  these  offices  requests 
and  orders  for  both  classes  of  publications  are  treated.  As  a  part  of 
the  distribution  work,  but  not  connected  with  the  correspondence  or 
>rder  work,  two  other  forces  are  employed  in  addressing  franks  and 
envelopes  for  the  mailing  of  publications  to  lists  of  correspondents  and 
others,  kept  in  and  furnished  by  the  different  Bureaus,  Offices  and 
Divisions  of  the  Department.  In  one  of  these  subsections  clerical 
vork  is  performed,  and  in  the  oth^^  addressing  machines  and  folduiS 
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At  the  head  of  the  whole  force,  and  in  close  touch  with  each  of  the 
^tivities  above  mentioned,  is  the  Assistant  in  Charge  of  the  Document 
action,  with  bookkeepers,  order  clerks,  file  clerks,  and  stenographers, 
mder  whose  immediate  supervision  the  repUes  and  orders  incidental  to 
;oniphance  with  the  requests  of  Congressmen  and  others  whose  official 
position  entitles  them  to  special  attention  are  prepared.  In  conduct- 
ng  this  correspondence,  32,998  letters,  dictated  and  typewritten  or 
carefully  prepared  with  the  pen,  were  sent  out.  Of  these,  829  were  for 
fhe  signature  of  the  Secretary  and  32,169  for  the  signature  of  either  the 
3hief  of  the  Division  of  Publications  or  the  Asidstaut  in  Charge  of  the 
[Jocument  Section.  This  corres|)ondence  was  in  addition  to  246,949 
alters  received  and  attended  to  in  the  order  room  and  repUed  to  by 
neans  of  blanks  signed  by  the  facsimile  of  the  Chief  of  the  Division  and 
illed  up  with  the  necessary  data  by  the  clerks  in  the  record  room. 

DISTRIBUTION. 

Of  miscellaneous  pubUcations,  there  were  on  hand  on  the  1st  day  of 
July,  1905,  979,891  Dooks  or  pamphlets,  and  there  were  received  from 
the  Public  Printer  between  July  1^  1905,  and  June  30,  1906.  both  in- 
clusive, 5,921,750  similar  publications,  making  a  total  supply  of  mis- 
cellaneous publications  amounting  to  6,901,641.  Of  these,  5,939,307 
were  distributed  in  compUance  with  requests  from  Senators,  Repre- 
sentatives, and  Delegates,  and  miscellaneous  appUcants  addressing 
themselves  directly  to  the  Department,  and  upon  orders  from  the 
heads  of  the  difTerent  Bureaus,  Offices,  and  Divisions  of  the  Depart- 
ment, leaving  a  balance  of  962,334  miscellaneous  pubhcations  on  nand 
Ett  the  close  of  business  June  30,  1906. 

Of  the  Farmers'  Bulletins  there  were  in  stock  July  1, 1905, 1,416,499 
copies,  and  during  the  year  ended  June  30,  1906,  6,763,299  copies 
were  received  from  the  Pubhc  Printer,  making  a  total  supply  of 
5,179,808.  Of  this  number,  there  were  distributed  upon  Congres- 
sional requests,  from  the  quotas  reserved  for  distribution  under  their 
franks,  5,279,476,  and  to  miscellaneous  applicants  who  appUed 
directly  to  the  Department  2,228,945  Farmers' Bulletins  were  mailed, 
or  a  total  of  7,508,421,  leaving  a  balance  of  671,377  at  the  close  of 
business  June  30,  1906.  To  nandle  these  13,447,728  pubhcations 
required  an  immense  amount  of  purely  manual  labor,  m  receiving, 
storing,  folding,  or  wrappmg,  sackmg,  and  delivering  to  the  post- 
office  or  to  the  offices  of  Senators,  Representatives,  and  Delegates, 
in  addition  to  which  work  over  5,000,000  franks  were  pasted  on  pack- 
ages containing  the  documents.  This  manual  work,  however, 
although  in  itself  fully  occupying  the  working  hours  of  50  employees, 
was  not  equal  in  amount  to  the  clerical  labor  involved. 

CLERICAL    WORK. 

It  must  be  remembered  that  these  nearly  13  i  million  documents 
could  not  be  sent  out  indiscriminately^  without  proper  authoritv  or 
an  appropriate  record  of  their  distribution,  in  the  first  place, 
account  must  be  kept  with  the  Public  Printer  for  each  and  every 
separate  report,  bulletin,  and  circular,  and  then  a^in  it  is  necessary 

bo  keep  an  account  with  the  stock  room  for  each  different  pubUcation. 

« 

H.  Doc.  6,  59-2 30 
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Besides  which,  at  the  beginning  of  each  fiscal  year  an  account  is 
opened  with  each  Senator,  Representative,  and  "Delegate,  crediting 
him  with  the  number  of  Farmers'  Bulletins  allotted  to  him  for  dis- 
tribution during  the  year,  and  charging  to  him  every  Farmers'  Bulle- 
tin or  other  publication  sent  out  upon  his  request. 

Indexes  and  records  must  be  kept  of  these  orders,  charges  must  be 
made  from  them  upon  their  return  from  the  folding  room  marked 
satisfied,  and  after  the  documents  which  they  authorize  have  been 
entered  as  mailed,  the  orders  themselves  must  be  filed  in  numerical 
order  for  future  reference  as  authority  for  the  action  taken,  and  us 
evidence  in  case  there  is  any  question  as  to  the  work  having  been 
properly  performed.  It  has  also  been  found  necessarj'-,  in  oraer  to 
quickly  refer  to  these  files,  that  a  card  index  should  be  kept  of  every 
order  m  the  name  of  the  person  to  whom  the  books  were  sent. 

In  addition  to  this  work,  which  involves  the  writing  of  the  address 
of  the  applicant  at  least  three  times,  there  were  prepared  in  the  two 
addressing  rooms  above  mentioned  over  4,500,000  addressed  franks 
or  envelopes  for  the  mailing  of  Crop  Reporters,  Monthly  Lists,  Circu- 
lars, and  rress  Notices,  sent  out  by  request  of  the  chiefs  of  the  diflFerent 
Divisions,  the  document  section  having  been  designated  by  the  Secre- 
tary as  the  proper  office  to  prepare  all  the  franks  and  addresses  used 
in  the  mailing  of  publications. 

Referring  to  the  fact  that  over  a  quarter  of  a  million  miscellaneous 
requests  were  received  in  the  document  section  during  the  last  fiscal 
year,  I  desire  to  say  that  these  requests  are  often  expressed  in  an 
mdefiiiite  and  vague  way,  merely  suggesting  the  lines  along  \vhich  the 
writer's  needs  exist,  and  that  to  translate  those  requests  into  definite 
orders,  intelligible  to  the  laborers  in  the  folding  rooms,  necessitates 
a  corps  of  clerks  thoroughly  familiar  with  not  only  the  titles  of  the 
publications  of  the  Department  of  Agriculture,  but  with  the  subjects 
treated  in  them,  in  detail.  This  work,  as  far  as  it  applies  to  Con- 
gressional requests,  is  performed  in  the  office  of  the  Assistant  in 
Charge;  but  as  it  is  quite  impossible  that  he  could  do  all  of  it  the 
miscellaneous  requests  were,  to  the  number  of  a  quarter  of  a  million, 
turned  over  to  the  document  clerk,  in  charge  of  a  specially  trained 
and  a  thoroughly  efficient  corps  of  clerks,  in  order  that  tlie  most  humble 
seeker  after  information  who  appUed  to  the  United  States  Department 
of  Agriculture  might  receive  d!efinite  and,  if  possible,  full  information 
on  the  subjects  of  interest  to  him. 

But  the  requests  coming  into  the  Document  Section,  while  largelv 
referring  to  this  Department's  publications,  are  by  no  means  conmieJl 
to  them,  and  it  has  oeen  found  absolutely  essential  to  a  full  and  satis- 
factory reply  to  the  correspondence  received  in  this  office  that  both 
the  Assistant  in  Charge  and  the  document  clerk  should  have  a  wide 
and  at  the  same  time  accurate  knowledge  of  all  Government  publica- 
tions, and  as  far  as  possible  be  familiar  wuth  agricultural  literature  in 
general.  Of  course,  when  a  request  was  of  a  character  that  required 
technical  information  to  be  given  in  a  special  letter,  the  communica- 
tion has  been  referred  to  the  Chief  of  tne  Bureau,  Office,  or  Division 
mder  whose  jurisdiction  those  matters  are,  but  in  a  large  majority  of 
^he  cases  they  are  simply  requests  for  printed  information  along  some 
iTiA  of  investigation  which  has  been  conducted  by  the  Department. 
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INDEXING  AND  REGISTRATION. 

For  several  years  it  has  been  the  practice  of  the  Department  to 
brward  by  registered  mail  all  copies  of  its  yearbooks,  annual  reports 
>f  the  Bureau  of  Animal  Industry,  Office  of  Experiment  Stations,  etc., 
ind  other  costly  publications.  To  accomplish  this  with  the  least 
unount  of  labor  arrangements  were  made  with  the  post-office,  which 
neatly  simplified  the  ordinary  registration  of  individual  packages, 
but  at  the  same  time  it  requires  tl^ee  times  the  clerical  work  to  pre- 
pare a  list  of  books  for  re^tration  that  it  does  to  send  them  out  in 
the  ordinary  way.  Of  sucn  packages,  45.838  were  forwarded  during 
the  last  fiscal  year,  and  a  card  index  was  kept  showing  the  name  and 
address  of  each  person  to  whom  such  a  package  was  mailed,  in  order 
that  duplication  to  any  one  person  might  be  prevented.  This  extra 
labor  has  been  shown  to  be  a  source  of  CTeat  saving  of  pubUcations,  as 
by  that  means  over  6,000  different  books  were  withheld  which  other- 
wise would  have  been  mailed,  because  that  many  persons  were  on 
more  than  one  of  the  divisional  lists  of  the  Department  as  correspond- 
ents serving  the  Department,  or,  having  received  one  copy  and  made 
some  disposition  of  it,  turned  to  the  Department  for  another  copy. 

EMPLOYEES. 

The  force  of  the  Document  Section  during  the  past  year  has  aver- 
iged  about  120  persons.  At  one  time  during  the  early  spring,  owing 
o  the  extra  work  entailed  by  the  rush  mfuie  to  get  out  Farmers' 
iulletins  allotted  to  Senators,  Representatives,  and  Delegates,  it  was 
ound  necessary  to  emplojr  ten  or  a  dozen  additional  laborers.     The 

iministrative  and  supervisory  work  was  performed  by  the  Assistant 
a  Charge,  aided  by  his  assistant,  the  document  clerk,  the  heads  of 
he  addressing  rooms,  and  the  foremen  in  charge  of  the  two  folding 
ooins.  Each  of  these  has  shown  a  commendable  loyalty  to  the  office, 
levotion  to  duty,  and  efficient  service,  but  the  task  they  have  per- 
ormed  could  not  have  been  completed  had  they  not  received  most 
efficient  and  well-directed  assistance  from  the  clerks  and  other  em- 
)loyees,  who,  by  their  personal  qualifications  and  their  long  service, 
lave  become  experts  in  the  work  to  which  they  are  assigned.  But 
jven  this  force  could  not  have  so  successfully  penormed  the  increased 
vork  without  any  increase  in  force  had  it  not  been  for  the  well  con- 
iidered  and  effective  system  which  has  been  rigidly  enforced,  causing 
ill  parts  of  the  work  to  move  smoothly  and  without  friction. 

ACCOMMODATIONS. 

In  his  efforts  to  perfect  and  carry  out  the  system  controlling  the 
ictivities  of  the  Document  Section,  the  Assistant  in  Charge  has  oeen 
i^reatly  aided  by  the  conditions  which  exist  in  the  new  building, 
jv'hich  was  provided  for  the  Document  Section  at  the  beginning  of 
:he  calendar  year  1905,  and  whose  arrangements  and  facilities  are 
most  admirablv  suited  to  the  work  conducted  there.  Great  relief 
has  been  afforded  the  laborers  by  the  adoption  of  electric  folding 
macliines,  by  means  of  which  the  Monthly  Lists,  press  notices,  and 
other  four-page  circulars  are  folded  ready  for  the  envelopes,  and  the 
clerical  work  of  the  addressing  of  envelopes  has  been  greatly  less- 
ened by  the  use  of  addressing  machines. 
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RECOMMENDATIONS. 

Experience  during  the  last  six  months  with  the  folding  and  addr 
in^  machines  convinces  me  of  their  thorough  efficiency  and  great 
fumess  in  the  work  of  the  Document  Section,  and  I  respectfuDyrecoi 
mend  that  in  your  estimates  for  the  next  fiscal  year  there  be  pro^ 
sion  for  increasing  those  facilities,  both  in  larger  equipment  ai 
additicmal  force. 

It  is  not  necessary  to  call  your  attention  to  the  fact  that  the  for 
in  the  Document  Section  receives  inadequate  pay  for  the  wo 
required  and  performed.  Whatever  may  have  been  the  circui 
stances  which  are  responsible  for  this  imsatisfactory  condition,  it 
nevertheless  to  be  deplored. 

In  executive  and  administrative  work  the  supervision  of  the  Doc 
ment  Section  and  of  the  various  subsections  therein  calls  for  no  e 
order  of  abilitv,  and  yet,  with  the  exception  of  the  Assistant  in  C    n 
no  salary  higher  than  that  of  a  second-grade  clerk  is  provided.   T 
stenographic  and  correspondence  work  is  laborious  and  exact 
yet  the  highest  salary  among  the  stenographers  and  clerks  is  thai 
a  $1,000  clerk.     The  bookkeeping,  indexing,  and  other  similar 
is  of  a  character  equal  to  the  work  in  any  large  shipping  estaDl 
ment,  and  yet  the  nighest  salary  paid  for  that  class  of  work  is  d 
greater  than  $900.     There  are  otner  employees  in  the  Document  & 
tion  who  are  satisfactorily  performing  duties  that  require  charact< 
istics  and  ability  which  snould  command  much  higher  salaries  and 
fit  a  person  to  perform  which  would  require  months  of  arduous 
ice,  yet  those  individuals  are  receiving  salaries  averaging  $720  a  j 
I  respectfully  recommend,  therefore,  that  in  the  estimates  for 
appropriation  for  your  Department  for  the  fiscal  year  beginning  Ju 
1, 1907.  ample  provision  be  made  for  the  promotion  to  i^equate 
aries  oi  those  employees  in  the  Document  Section  whose  work  mi 
be  found  measurably  equal  to  other  Government  employees 
receiving  much  larger  compensation. 

SECTION    OF   ILLUSTRATIONS. 

The  duty  of  the  Section  of  Illustrations  and  Photograpliy  is  to  mal 
and  prepare  for    reproduction    the  drawings  usea  to  illustrate 
numerous  reports  of  the  Department.     Drawings,   paintings, 
sketches  are  also  prepared  which  are  not  intended  For  publication 
for  the  purpose  or  a  permanent  record  of  some  phase  in  the  life  hi     ^ 
of  plants  or  animals,  and  to  serve  as  part  of  the  working  j     iiOf 
equipment  of  the  Bureau  or  Office  in  which  they  are  kept. 

Photographs  are  made  from  the  numerous  specimens  received  by  I 
different  Bureaus  of  plant  or  animal  life;  the  plates  and  films        ■ 
by  the  employees  of  tne  Department,  taken  by  them  while  conau 
their  fiela  experiments,  are  developed ;  enlarged  prints  and 
slides  for  Farmers'  Institute  work  and  lectures,  ana  also  prints  tor 
draftsmen  to  facilitate  their  work,  are  prepared.     The  negati^     w 
"esenting  the  work  of  the  different  Bureaus  of  the  Departi      i 
lied  by  card  index.     Field  photographv  was  done  during  the 
^1  July,  4ugust,  and  September  by  the  assistant  in  char^  <» 
iActi^^      ^HArA  IS  a  r»npst.ftnt.  and  increasing  demand  on  this  offi 
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5lp  in  photography  of  this  kind,  which  should  be  encouraged  as  far 
;  our  facilities  will  permit. 

This  section  also  cares  for  all  the  original  cuts,  between  20,000  and 

),000,  and  drawings  used  in  the  Department's  pubUcations.     These 

•e  carefully  classified  that  they  may  be  accessible  for  reprints,  and 

to  meet  the  many  requests  irom  persons  outside  the  Department, 

ainly  representing  magazines  and  journals. 

STATISTICS   OF  THE   WORK. 

The  number  of  employees  in  this  section  is  eleven — the  assistant 
L  charge,  four  draftsmen^  two  assistant  photographers,  three  clerks, 
id  one  messenger.  During  the  fiscal  year  enaing  June  30  this  office 
repared  and  made  954  drawings.     These  drawings  embrace  practi- 

ly  every  medium  used  in  preparing  drawings  for  the  different 
^productive  processes  used  by  this  Department.  The  work  in  this 
Kjtion,  owing  to  its  varied  character,  requires  draftsmen  of  a  high 
rder  of  skill  and  experience,  frequently  calling  for  the  greatest 
igenuity  on  their  part.  The  work  done  during  the  year  included 
laps  10  feet  in  length,  made  up  from  data  furnished  by  engineers, 
icn  work  occupying  the  time  or  a  draftsman  from  six  weeks  to  two 
lonths.     This  class  of  work  is  of  the  most  exacting  character,  and 

len  it  is  considered  that  there  are  but  four  draftsmen  at  my  disposal 
ne  amount  of  work  accomplished  is  most  commendable. 

What  is  said  of  the  drawings  may  well  be  repeated  regarding  the 

►hotographic  work.     This  wonc  has  practically  outgrown  its  present 

luarters.     The  demands  are  increasing  every  day.     With  but  two 

tant  photographers,  the  assistant  in  charge  of  the  Illustration 

>eciion  has  to  devote  at  least  one-half  his  time  to  the  actual  doing  of 

aotographic  work.     His  services  would  be  more  valuable  were  he 

nployea  in  supervising  and  directing  generally  the  work  of  the  section, 

la  I  sincerely  trust  that  the  funds  appropriated  for  the  use  of  this 
uivision  may  permit  such  an  arrangement  next  year. 

The  whole  number  of  new  illustrations  appearing  in  the  publica- 
tions of  the  year  was  1,764.     A  detailed  statement  of  the  photo- 

aphic  work  and  of  the  work  of  our  draftsmen  will  be  found  below, 
-ne  great  increase  in  the  photographic  work  is  especially  marked. 
■ts  development  is  due  to  two  principal  causes:  (1)  It  has  been  found 
K>ssible,  owing  to  the  advance  maae  in  the  art  of  photography,  to 
'ery  largely  supplement  the  work  of  our  draftsmen  tnereby  and  thus 
-ccomplish  very  much  larger  results  by  the  aid  of  photography;  and 
^)  other  Bureaus  and  Divisions  are  manifesting  a  disposition  to  avail 
Kemselves  more  and  more  of  the  services  of  the  central  studio  in  this 
division.  Very  many  of  them  have  no  equipment  for  work  of  this 
haracter  beyond   the   possession   of  several   cameras,  and  depend 

rgely  upon  this  Division  for  development  and  printing  of  their  neg- 
t,ives.  Others  better  equipped  are  nevertheless  lacking  some  of  the 
iore  important  and  expensive  apparatus,  only  one  or  two  of  them 
Xdeed  being  sufficiently  well  equipped  to  do  all  the  photographic 
''ork  they  require.  It  is  obviously  undesirable  to  increase  the  instal- 
^tion  and  equipment  of  costly  apparatus  for  occasional  service  in 
bus,  that,  or  the  other  Bureau  when  the  same  has  been,  or  can  be 
rocured  for  this  Division,  where  it  will  be  available  for  the  work  of 
he  whole  Department.     In  most  of  the  other  Bureaus  it  is  deemed 
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advisable  to  retain  a  certain  amount  of  the  photographic  wori 
their  own  hands,  but  very  few  of  them  show  a  disposition  to  incn 
their  facihties  for  this  work,  while  by  far  the  larger  number  seen 
fully  concur  in  the  opinion  that  the  bulk  of  the  work  can  bettei 
done  here.  A  recent  careful  census  of  the  photographic  work  d 
in  the  different  Bureaus,  Divisions,  and  Offices  of  tne  Departin 
shows  $22,084.36  invested  in  photographic  equipment,  $11,510  p 
annually  for  photographic  services,  and  $8,111.58  paid  for  matei 
Of  these  large  sums,  the  cameras  and  photographic  equipment  of 
Division  cost  less  than  $3,000;  $3,150  was  paid  for  services  in 
studio,  and  less  than  $500  for  material.  It  is  obvious  from  this  s 
ment  that  the  transfer  of  a  considerable  portion  of  the  work  dom 
the  other  Bureaus  to  this  Division  will  entail  a  very  large  increas 
our  work.  I  believe  it  to  be  equally  obvious  that  in  the  interest 
efficiency  and  economy  such  a  transfer  should  be  encouraged.  1 
of  the  utmost  importance,  therefore,  that  steps  should  be  taker 
enable  us  to  meet  the  increase  in  this  line  of  our  work. 

The  quarters  at  present  assigned  to  the  Section  of  Illustrations 
not  only  ill-adapted  to  the  purpose,  but  are  altogether  too  restric 
even  for  our  present  work,  to  say  nothing  of  the  probabilities  < 
considerable  increase,  as  above  outlined.  It  is  earnestly  hoped  t 
suitable  accommodations  may  be  found  for  this  section  of  oiu*  ^ 
in  some  portion  of  the  new  building  now  approaching  complet 
and  the  suggestion  is  made  that  mucn  time  and  a  very  considen 
amount  of  money  can  be  saved  were  such  provision  to  be  made 
the  portion  of  the  building  set  aside  for  our  use,  fitted  for  the  w< 
while  the  building  is  still  m  the  course  of  construction. 

While  the  equipment  and  facilities  in  our  present  quarters  an 
good  as  these  quarters  will  allow,  it  must  be  understood  that  t 
are  by  no  means  ideal,  or  even  adequate. 

Some  provision  will  have  to  be  made  in  the  near  future  for 
increase  m  our  small  force  of  draftsmen  and  photographers  to  em 
us  to  meet  the  increasing  demand  for  our  services.  The  photogra| 
work  is  as  varied  and  exacting  as  that  of  the  draftsmen,  and  dema 
assistants  of  a  high  order  of  skill  and  experience,  who  must  be  quali 
to  do  all  classes  of  photographic  work. 

The  following  is  a  detailed  statement  of  the  work  done  by 
section: 

PHOTOGRAPHIC   WORK. 

Negatives  made 1, 012 

Films  and  negatives  developed 1, 528 

Velox  prints  made 6, 233 

Albuma  prints 5, 192 

Lantern  slides  made 876 

Bromide  enlargements 209 

Prints  mounted 1, 058 

Repo.  prints,  base  for  pen  drawings 172 

Blocking  and  retouching  negatives 161 

Platinum  prints 8 

Blueprints 1,218 

T^lack  prints '. .       192 

DRAWINGS. 

')rawing8  made 954 

iequests  received  for  duplicate  electros 165 

)uplicate  electros  fumisned  to  correspondents  on  request 1, 506 

lequisitions  and  authorizations 93 

Tiinp^rofi'rtnr  -^r^r**,^    »r  ^'iKiiabod.  lot  Includiug  reprliits 1, 764 
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'  EXPENDITURES. 


For  photo  and  artifits'  supplies $882. 88 

For  73  engravings  and  electros 53. 72 

936. 60 
THE    BRANCH    PRINTING   OFFICE. 

The  branch  printmg  office  continues  to  be  an  indispensable  adjunct 
>  the  Department.  Some  time  aco  the  question  of  abolishing  it 
as  under  consideration  by  the  Puolic  Printer,  the  object  being  to 
^nsoUdate  it  with  the  main  office.  The  project  was,  however, 
bandoned  by  him,  but  authority  was  conferred  by  Congress  upon 
le  Joint  Committee  on  Printing  to  investigate  and  report  upon  the 
ecessity  for  the  continuance  of  the  branch  printing  offices  main- 
lined in  the  Executive  Departments.  In  accordance  with  the  rec- 
minendation  of  the  commission,  it  has  been  decided  to  send  to  the 
ranch  office  here  only  work  of  a  confidential  character  or  urgently 
eeded  for  immediate  use,  with  just  enough  other  work  to  keep  the 
3rce  employed. 

The  branch  office  is  utilized  for  the  numerous  blanks,  letter  heads, 
irciilars,  crop  cards,  etc.,  which  are  for  immediate  use,  and  which 
re,  as  a  rule,  printed  the  same  day  the  order  is  received — a  con- 
enience  which  could  not  possibly  be  enjoyed  if  such  work  were  done 

the  main  office.  As  an  illustration  of  the  very  great  value  of  the 
►ranch  office,  its  work  in  printing  the  monthly  crop  cards  may  be 
ited.  The  copy  for  these  cards  is  received  at  12  o'clock  on  the 
0th  day  of  each  month  and  77,000  copies  are  printed  and  mailed 
>efore  4.30  the  same  afternoon.  Emergency  circulars  and  letters  are 
rften  printed  the  same  day  as  received.  In  the  opinion  of  every 
iureau,  Division,  and  Office,  the  branch  printing  office  is  an  absolute 
lecessity,  and  its  removal  would  result  in  incalculable  inconvenience 
ind  delay  in  the  work  of  the  Department.  It  is  earnestly  hoped 
:,hat  the  branch  office  may  be  allowed  to  remain  and  that  as  soon 
is  possible  more  commodious  quarters  may  be  provided.  The  enor- 
mous amount  of  work  done  m  this  office,  as  shown  hereafter,  is 
evidence  of  the  necessity  of  its  existence,  and  I  desire  to  bear  teisti- 
mony  to  the  excellence  of  the  work,  the  efficiency  of  the  force,  and 
the  cheerful  cooperation  of  the  foreman  in  charge  of  the  branch 
Dffice. 

The  further  consideration  of  the  advisability  of  discontinuing  the 
>ranch  printing  office  is  authorized  by  section  3  of  the  act  making 
Jppropnations  for  sundry  civil  expenses  of  the  Government  for  the 
iscal  year  ending  June  30,  1907,  which  is  as  follows: 

Sec.  3.  The  authority  vested  in  the  Joint  Commission  to  examine  into  the  general 
xbjoct  of  the  public  printing  and  binding  of  Congress  and  the  various  Executive 
departments,  authorized  and  appointed  under  the  provisions  of  the  act  making  appro- 
riations  to  supply  deficiencies,  approved  March  third,  nineteen  hundred  and  five, 
^all  be  continued  in  force  during  tne  term  of  the  Fifty-ninth  Congress,  and  the  said 
omniission  is  hereby  directed  to  continue  its  investigations  and  report  to  Congress  at 
-^  next  session.  And  the  said  Commission  is  hereby  directed  to  inquire  into  the 
ecessity  for  the  continuance  of  the  various  branch  printing  offices  and  printing  offices 
Maintained  in  the  various  Executive  Department  bureaus  or  independent  offices  of  the 
•x)vemraent  and  to  report  what  economies,  if  any,  would  be  effected  in  the  abolition 
f  these  printing  offices  or  branch  printing  offices  and  the  execution  of  the  work  now 
•^rfonned  therein  in  the  Government  Printing  OflBice. 
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This  Division  is  firmly  of  the  opinion  that  this  Department  is 
obliged  to  have  a  branch  printing  omce  for  the  expeditious  printiM 
of  ite  numerous  emergency  circulars,  decisions,  ana  regulations,  and 
of  the  very  large  numoer  of  blanks,  letter  heads,  envelopes,  etc.,  that 
are  required  in  its  work.  It  is  not  believed  that  any  other  branch 
printing  office  in  the  Executive  Departments  does  as  much  work  in 

Proportion  to  its  size  and  accommodations  as  the  branch  in  this 
department,  and  its  abolition  would  be  little  less  than  a  calamity. 
The  following  is  a  condensed  statement  showing  the  work  done  in 
the  branch  printing  office  dining  the  last  fiscal  year: 

Total  work  done  in  the  branch  printing  office,  1906. 

Envelopes 2,543,867 

Letter  heads  and  note  heads 1, 576, 150 

Cards 3,903,153 

Circulars 750,339 

Blanks 6,492,659 

Labels  and  shipping  tags 587, 286 

Pranks 1, 968, 925 

Monthly  and  other  lists 1, 583, 571 

Crop  Reporter  (reprints) 600 

Circular  letters  and  other  notices 629, 675 

Miscellaneous 2, 718, 687 

Total  number  of  pieces,  1906 22,754,912 

Number  of  pieces  of  work,  1905 20, 387, 803 

Increase 2, 367, 109 

Number  of  requisitions,  1906 4, 502 

Number  of  requisitions,  1905 3, 654 

Increase 848 

The  following  composition  was  done  in  the  branch  printing  ofBce: 

I  edition  of  the  Crop  Reporter 14  quarto  pages. 

II  editions  of  the  Crop  Reporter 8  quarto  pages  each. 

1  supplement  to  the  Crop  Reporter 8  quarto  pages. 

4  editions  of  the  Monthly  List 4  octavo  pages  each. 

1  circular  letter,  4  pages 8  by  1^  inches. 

ORDERS   RELATING   TO   PUBLICATION    WORK. 

The  following  general  orders  relating  to  the  publication  work  of 
the  Department  were  issued  during  the  year  in  addition  to  those 
heretofore  given : 

General  Order]  United  States  Department  op  Agriculture, 

Office  of  the  Secrbtabt, 
No.  90.         J  WaMngUm,  D.  C,  December  6, 190S. 

To  the  Chiefs  op  Bureaus,  Divisions,  and  Offices: 

Section  87  of  the  act  governing  the  Grovemment  printing  and  binding,  approved 
January  12,  1895,  reads  as  follows: 

*'A11  printing,  binding,  and  blank  books  for  the  Senate  or  House  of  Representir 
ives  and  for  the  Executive  and  Judicial  Departments  diall  be  done  at  the  Goven* 
nent  Printing  Office,  except  in  cases  otherwise  provided  by  law.** 

And  in  the  interpretation  put  upon  this  section  by  the  Public  Printer  and  by  tk« 
'omptroller  of  the  Treasury,  embossing  letter  heads  is  covered  by  the  wend  "plin^ 
ng,"  and  the  restriction  imposed  by  this  section  applies  to  all  letter  heads,  whether 
m bossed  or  otherwise.  Work  of  this  character  must,  therefore,  henceforth  be  wdeied 
ke  other  printing,  through  the  Division  of  Publications,  and,  in  view  of  the  addi- 
'onal  expense  involved  by  embossing,  instructions  have  been  given  to  the  chief  d 
no    li'MpJnn  o  b'^«'^*"  "o  rpiniaitinnp  'or  embossed  letter  heads  or  envelopes. 

Jambs  Wilson,  StrrdBf* 
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tENERAL  Order]  United  States  Dbpabtmekt  of  Agriculture, 

\  Office  of  the  Secretary, 

No.  97.  J  WaMngtan,  D,  C,  April  16, 1906, 

Order  Respectino  the  Designation  of  the  Type  Species  of  New  Genera. 

In  conformity  with  the  practice  of  zoologists  and  botanists  of  this  Department,  it 
lereby  ordered  that  in  all  descriptions  of  new  genera  of  plants  and  animals  appear- 
in  publications  of  the  Department,  whether  proposed  b^p  employees  or  outside 
w^^ributors,  the  type  species  of  each  new  genus  shall  be  designated. 

W.  M.  Hays. 
Acting  Se&eUxry  of  AgrieuLtwre. 

BBCOHHBKDATIONS. 
AMENDMENT   TO   PRINTING   LAW. 

Section  52  of  the  act  providing  for  the  public  printing  and  binding 
and  the  distribution  of  public  documents,  approved  January  12,  1895, 
reads  as  follows: 

The  Public  Printer  shall  sell,  under  such  regulations  as  the  Joint  Committee  on 
Printing  may  prescribe,  to  any  person  or  persons  who  may  apply,  additions^  or 
duplicate  stereot^rpe  or  electrotype  plates  from  which  any  Government  publication 
is  printed,  at  a  price  not  to  exceed  tne  cost  of  comptosition,  the  metal,  and  making  to 
^e  Oovemment,  and  ten  per  centum  added:  Provided,  That  the  full  amount  of  the 
price  shall  be  paid  when  the  order  is  filed:  And  provided  further,  That  no  publication 
reprinted  from  such  stereotype  or  electrotype  plates  and  no  other  Government  pub- 
lication shall  be  copyrighted. 

In  very  many  cases  where  cooperative  work  is  carried  on  between 
the  Department  and  one  or  several  of  the  State  agricultiu'al  experi- 
tnent  stations  it  has  not  been  found  possible  to  supply  the  stations  with 
is  many  copies  as  they  have  found  it  necessary  to  aistribute.  To  do 
3o  would  be  to  impose  a  very  great  burden  upon  the  printing  fund  of 
this  Department,  and,  moreover,  there  is  some  possibility  of  the  ques- 
tion bemg  raised  as  to  whether  the  Department  can  thus  dispose  of  a 
^eat  quantity  of  its  publications  paid  for  out  of  the  general  printing 
Fund  of  the  Department.  Cooperative  work  of  this  character  oetween 
the  Department  and  the  stations  has  been  found  so  satisfactory  to  both 
that  its  increase  is  steady  and  promises  to  be  very  much  greater  in  the 
future  than  in  the  past.  In  many  cases  already  the  station  authori- 
ties have  declared  tnemselves  reaay  and  willing  to  print  for  their  own 
use  a  special  edition  of  the  reports  resulting  from  such  cooperative 
work,  and  have,  not  unnaturally,  asked  that  they  mi^ht  have  the  use 
of  the  plates  already  in  existence  as  the  result  of  publisning  the  Depart- 
mental report.  In  the  section  cited  above  the  expense  of  supplying 
these  plates  has  been  greater  than  that  of  resetting  the  entire  report, 
and  has  not  infrequently  resulted  in  the  abandonment  of  a  reprint  by 
the  station  for  its  own  use.  It  is  earnestly  desired  that  this  section 
may  be  so  amended  as  to  permit  the  Public  Printer,  with  the  approval 
of  tlie  Secretary  of  Agriculture,  to  sell  to  the  stations  the  plates  of  any 
report  issued  by  the  Department  at  a  price  sufficient  to  cover  the  cost 
of  the  metal  and  makmg  of  the  plates,  with  10  per  cent  added,  but 
excluding  the  cost  of  composition. 
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BLANKS)  BLANK  BOOKS,  LETTER  HEADS,  ETC. 

The  frequency  with  which  requests  are  received  by  this  office  to 
''make  special^'  requisitions  for  the  printing  of  blanks,  blenk  books, 
letter  heads,  etc.,  induces  me  to  again  earnestly  reconamend  that  there 
should  be  someone  in  every  Bureau,  Division,  and  Office  whose  dutyii 
is  to  look  after  such  matters  and  order  additional  quantities  before  the 
supply  is  exhausted.  If  this  rule  were  adopted,  the  use  of  the 
"special"  red  tag  would  be  obviated  and  the  inconvenience  of  having 
to  wait  for  reprmts,  which  now  so  often  results,  would  be  avoided! 
Time  is  required  to  execute  printing  requests,  and  requests  that  work 
be  made  special  should,  in  order  to  be  effective,  be  reserved  for  real 
emergencies  which  could  not  possibly  have  been  foreseen.  At  least  a 
six  months'  supply  of  blanks,  blank  books,  letter  heads,  etc.,  should 
always  be  ordered. 

REORGANIZATION    AS   A    BUREAU. 

I  submitted  for  your  consideration  in  my  last  report  a  recommcDda- 
tion  that  the  Division  of  Publications  be  reorganized  as  a  Bureau. 
The  present  condition  of  the  Division  emphasizes  the  necessity  for  this 
reconmiendation.  The  growth  and  development  of  the  Division  have 
practically  forced  upon  us  an  organization  which  is  actually  a  Bureau 
organization  and  incompatible  wdth  that  of  a  Division. 

The  Department  Editor,  who  is  also  Chief  of  this  Division,  must 
necessarily  be  at  all  times  one  of  the  confidential  aids  of  the  Secretary. 
His  first  and  most  important  duty,  in  fact,  is  to  see  that  the  publica- 
tions of  the  Department  are  strictly  in  accord,  at  least  in  all  non- 
technical matters,  with  the  views  and  poUcy  of  the  Secretary.  In 
recommending  the  reorganization  on  a  Bureau  basis  there  is  no  pur- 
pose or  design  to  weaken  the  closeness  of  this  connection,  but  it  is 
simply  desired  in  order  to  strengthen  the  hands  of  the  Editor  in  the 
pertormance  of  his  responsible  duties  and  to  more  efficiently  meet  the 
exigencies  imposed  by  the  great  development  and  growth  of  the  Divi- 
sion— a  development  and  growth  which  have  necessarily  advanc^ 
step  by  step  with  the  development  and  growth  of  the  Department 
itself. 

The  Division  force  now  numbers  over  160  persons,  and  the  appro- 
priations controlled  by  its  chief  aggregate  in  round  numbers  $55O,()00, 
a  sum  which  will  have  to  be  considerably  increased  to  meet  the 
requirements  of  the  next  fiscal  year.  The  work  of  the  Division  in  its 
growth  has  naturally  developed  into  four  distinct  branches,  each  one 
of  which  is  considerabl}^  larger  than  was  the  Division  itself  when  first 
organized. 

We  have  now  an  editorial  section  under  the  immediate  chaiye  of 
\Ir.  B.  D.  Stallinjrs,  the  work  of  which  employs  seven  persons,  besides 
aking  up  most  of  the  time  of  the  Editor  in  Cmef  and  his  first  assistant. 
Hie  fact  that  this  branch  of  the  work  involved  the  editing  of  414  new 
)ublications  during  the  past  year,  to  say  nothing  of  many  hundreds 
tf  reprints,  many  of  whicn,  being  in  the  form  of  revised  editions,  called 
or  a  certain  amount  of  editing,  clearly  evidences  the  amount  and 
^oortance  of  the  work  devolving  upon  this  section. 

t  was  founc"   lecessary  a  year  ago  to  organize  the  indexing  work 
.   o  Q  popn  it       .^tioTi.  imd^r  Mr  ^\  II.  Greathouse.     The  purpose  of 
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^ork  and  the  other  duties  assigned  to  this  section  have  been 
iently  explained  elsewhere  in  tms  report.  It  is  only  necessary 
1  that  the  experience  of  the  past  year  has  demonstrated  strongly 
ecessity  for  this  section  ana  the  value  of  its  work,  not  only  to 
division  of  Publications  itself,  but  to  the  whole  Department. 
B  Document  Section  formed  years  ago  a  separate  Division,  and 
•esent  force,  under  Mr.  R.  B.  Handy,  the  Assistant  in  Charge, 
)ers  over  120  persons.  The  importance  of  the  work  devolving 
this  section  seems  to  be  by  many  persons  not  fuUy  appreciateo. 
Bxtent  of  the  work  has  already  been  clearly  set  forth  in  this 
t ;  but  it  is  well  to  add  here  a  fact  frequently  overlooked,  but 
1  adds  greatly  to  the  responsibility  of  the  work,  that  through 
ection  more  than  through  any  other  branch  of  the  Department 
does  the  Department  itself  come  into  contact  with  the  general 
c,  which  is  naturally  disposed  to  estimate  the  systematic  and 
esslike  methods  of  work  prevailing  in  the  Department  by  its 
ience  with  the  Document  Section.  Moreover,  equally  with  the 
Distribution,  it  is  especially  designed  to  serve  Senators  and 
Bsentatives. 

e  Section  of  Illustrations,  like  the  Document  Section,  was  at  one 
an  independent  Division,  but  now  employs  a  force,  including  the 
ant  in  charge,  Mr.  L.  S.  Williams,  or  11  persons,  and  its  work, 
ially  in  the  photographic  line,  is  rapidly  increasing, 
ery  one  of  tiiese  four  sections  is  practicaUy  itself  a  Division,  and 
5sponsibilities  devolving  upon  the  assistants  in  charge  are  those 
v^ision  chiefs;  and  it  is  but  a  matter  of  justice  to  these  gentlemen 
hey  should  be  so  recognized .  although  the  strongest  argument  for 
reorganization  lies  in  the  lact  that  the  efficiency  of  the  work 
e  thereby  enhanced  and  maintained.  The  simple  fact  is  that  our 
has  quite  outgrown  the  Division  organization.  It  is,  in  fact,  now 
•eau  embracing  several  independent  divisions,  and  hence  a  reor- 
ation  on  a  broader  scale  ana  higher  plane  is  urgently  called  for. 

STATISTICS  OF  PUBLICATION  WORK. 

B  details  of  the  publication  work  of  the  Department  for  the  year 
iven  in  the  following  tables: 

Number  and  classes  of  publications  issued  during  the  fiscal  year  1906. 

at  ions: 

largeable  to  regular  printing  fund 525 

largeablo  to  divisional  funds 51 

lur^eablo  to  Farmers'  Bulletin  fund 437 

intod  as  Executive  documents 58 

iited  at  Weather  Bureau 100 

Total 1.171 
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imount  expended/or  the  various  Bureaus j  DivisionSy  aTid  Offices  for  printing  and  binding, 

1906, 


Divisions  of  Accounts  and  Disbursements. 

3ureau  of  Animal  Industry 

3ureau  of  Biolo^cal  Survey 

3ureau  of  Chemistry 

Bureau  of  Entomology 

Office  of  Experiment  Stations .* 

Forest  Service 

Library. 


Sureau  of  Plant  Industry 

[)ivision  of  Publications 

3ffice  of  Public  Roads 

Sureau  of  Soils 

Sureau  of  Statistics 

Iliscellaneous 

E^rinting  at  branch  printing  office  for  the  various  Bureaus,  Divisions,  and 
Offices 


12, 404. 12 

3, 678. 61 

3, 678. 19 

10, 265. 29 

4, 310. 32 

26, 577. 65 

10, 446. 73 

11, 859. 95 

11, 634. 02 

4, 603. 74 

370. 69 

2, 973. 13 

16, 329. 75 

5,338.63 

33, 933. 12 


Total 158, 043. 84 

Farmers'  Bulletins  issued,  1899-1906. 


Originals  and  reprints  of 
Farmers'  Bulletins. 


fiscal  year  1906: 
Originals — 
Reprints 


Total. 


fiscal  year  1905: 
Originals... 
Reprints... 


Total. 


fiscal  year  1904: 

Originals 

Reprints 


Totai, 


''iscal  yeAr  1903: 

Originals 

Reprints 


Total 


Niiml)er 

of 
bulletins. 


33 
404 


24 
363 


25 
390 


22 
301 


Number 

of 
copies. 


875,000 
5,603,000 


437         6,568,000 


630,000 
5,295,500 


387         5,925,500 


775,000 
5,660,000 


415         6,435,000 


725,000 
5,877,000 


323  I       6,602,000 


Orisinals  and  reprints  of 
Farmers'  Bulletins. 


Fiscal  year  1902: 


cai  year  19 
OrigLnais. 
Reprints. 

Total.. 


Fiscal  year  1901: 

Originals 

Reprints 


Total. 


Fiscal  year  1900: 

Onig;inal8 

Reprints 


Total. 


Fiscal  year  1899: 

Originals 

Reprints 


Total. 


Number 

of 
bulletins. 

Number 

of 
copies. 

23 
236 

575,000 
5,675,000 

250 

6,150,000 

14 
157 

415,000 
2,930,000 

171 

3,345,000 

18 
90 

525,000 
1,835,000 

108 

2,360,000 

22 
154 

520,000 
1,917,000 

176  I      2,437,000 


Cost  of  printing  Farmers^  Bulletins,  1900-1906. 


iscal  vear  1906: 

Paid  from  Farmers' 
iscal  yoar  1905: 

Paid  from  Farmers' 
iscal  year  1904: 

Paid  from  Farmers' 
iscal  year  1903: 

Paid  from  Farmers' 
iscal  year  1902: 

Paid  from  Farmers' 
iscal  year  1901: 

Paid  from  Farmers' 


Bulletin  fund. 
Bulletin  fund. 
Bulletin  fund. 
Bulletin  fund. 
Bulletin  fund . 
BuUetinfund. 


Number 

of 
bulletins. 


iscal  year  1900: 

Paid  from  Farmers'  Bulletin  fund . 


Paid  from  general  printing  fund 
Total 


437 
388 
415 
323 
259 
171 


Number   ! 

of 
copies. 


6,568,000 
5,925,500 


Cost. 


198,601.49 
103,802.53 


6,435,000  I  104,787.68 


6,602,000 
6,150,000 
3,345,000 


95,534.18 

107,363.05 

51,796.68 


2,150,000 
210,000 


30,665.15 
3,469.69 


2,360,000 


<54,  X«S4.  o4 
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New  Fanners*  Bulletins  issued  during  the  fiscal  year  1906. 


No.  of 
bulle- 
tin. 


227 
228 
229 
230 

231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 

258 
259 


Title  of  bulletin. 


Experiment  Station  Worlc— XXX 

Forest  Planting  and  Farm  Management 

The  Production  of  Good  Seed  Com 

Game  Laws  for  1905.    A  Summary  of  the  Provisions  Relating  to  Seasons,  Ship- 
ment, Sale,  and  Licenses 

Spraying  for  Cucumber  and  Melon  Diseases 

Okra:  Its  Culture  and  Uses 

Experiment  Station  Work— XXX I 

The  Guinea  Fowl  and  Its  Use  as  Food 

Cement  Mortar  and  Concrete:  Preparation  and  Use  for  Farm  Purposes 

Incubation  and  Incubators 

Experiment  Station  Work— XXXII 

Citrus  Fruit  Growing  in  the  Gulf  States 

The  Corrosion  of  Fence  Wire 

Inoculation  of  Legumes 

Butter  Maldng  on  the  Farm 

An  Example  of  Modem  Farming 

Fungicides  and  Their  Use  in  Preventing  Diseases  of  Fruits 

Experiment  Station  Work— XXXIII 

Renovation  of  Worn-out  Soils 

Saccharine  Sorghum  for  Forage 

The  Control  of  the  Codling  Moth  and  Apple  Scab 

The  Lawn 

Cereal  Breakfast  Foods 

The  Prevention  of  Stinking  Smut  of  Wheat  and  Loose  Smut  of  Oats 

ExperimentStation  Work— XXXIV 

Maple  Sugar  and  Sirup 

The  Germination  of  Seed  Com 

The  Cucum))er 

The  Home  Vegetable  Garden 

Preparation  ol  Vegetables  for  the  Table 

Soil  Fertility.    An  Address  Delivered  Before  the  Rich  N^k  Farmers'  Club  of 
Queen  Anne  County,  Maryland 

Texas  or  Tick  Fever  and  Its  Prevention 

Experiment  Station  Work— XXXV 


Total 
number 

of 
copies. 

30,000 
30,000 
30,000 

30,000 
30,000 
20,000 
30,000 
2O,00D 
30.000 
30,000 
30,000 
30,000 
20,000 
20,000 
30,000 
15,000 
30,000 
30,000 
20,000 
30,000 
30,000 
20,000 
30,000 
25.000 
30.000 
30,000 
40,000 
5,000 
40,000 
20,000 

10,000 
30,000 
»,000 


Fanners^  BulletinSj  contributed  by  Bureaus,  DivisimiSy  and  Offia-Sj  1906. 


Bureaus,  divisions,  and  oflices. 


New. 


Secretary's  Office 

Bureau  of  Animal  Industry. . . 
Bureau  of  Blolo^cal  Survey.. 

Bureau  of  Chemistry 

Bureau  of  Entomology 

Office  of  Experiment  Stations. 

Forest  Service 

Bureau  of  Plant  Industry 

Division  of  Publications 

Office  of  Public  Roads 

Bureau  of  Soils 

Weather  Bureau 


Total. 


3 
1 


1 

9 
o 

14 


2 
1 


33 


Re- 

Numlwrof 

prints. 

copies. 

1 

lO.OOO 

75 

1,280,000 

4 

80,000 

6 

65,000 

25 

295,000 

133 

2,025,000 

7 

180,000 

119 

2,076,000 

17 

232.000 

10 

245,000 

4 

50,000 

3 

30,000 

404 

• 

6,568,000 

Number  of  copies  Fanners^  Bulletins  issued  (Nos.  1  to  259)  and  number  distributed  to 

Members  of  Congress,  1894-1906. 


Date. 


'rior  to  1894 

nl894 

nl895 

nl896 

nl897.. 

nl898 

•^ISP* 


tribution. 


'^"^^^  '   Conjrrcs- 

7°^*^?^  IsionaTdis- 

of  copies  °*""'**  "'°^ 

Issued. 


540,000 
278,500 
1,567,000 
1,891,000 
2,387,000 
2,170,000 
2,437,000 
2,360.000 


885,770 
1,316,695 
1,967.237 
1,580,065 
1,101,985 
1.666,909 


Date. 


In  1901 ... . 

In  1902 

In  1903 

In  1904 

In  1905 

In  1906 

Trtal 


Total 

number 

of  copies 

issued. 


3,345,000 
6,150,000 
6,602,000 
6,436,000 
5,926,500 
0,568.000 


Congre»- 
(donal  dis- 
tribution. 


2,195,010 
4,280,136 
3,064,976 
4,»5,656 
4,782,643 
5,379,47b 


48,656,000  ,    33,915.448 
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New  Farmers^  Bulletins  issued  each  year  from  1895  to  1906,  indtunve. 


Year. 

Number 
of  bul- 
letins. 

i 

'                             Year. 

Number 
of  bul- 
letins. 

[g95 

11 
13 
lb 
21 
22 
18 
r            14 

1  In  1902 

23 

tg96 

;  In  1903 

Id  1904 

22 

1897        

25 

1898      

!  In  1905 

24 

18Q9 

In  1906 

33 

1900 

1901      

Total 

242 

Appropriations  far  the  fiscal  years  190S-1907. 


Appropriation. 


1908 


1904 


.tutory  roll !  $28,820'    $29,320 

aerai  printing  fund a  1^,000    6  160,000 

jparation,  printing,  and  distribution  of  Farmers'  | 

lulletins 107, 500 

ditional  assistants,  artists,  draftsmen,  etc 12, 600 

bor,  material,  wagons,  liorscs,  rent  of  biiildmg, 

W ,  '^84,000 


105,000 
10,000 


85,000 


1905 


$30,640 
b 160, 000 

105,000 
15,000 


1906 


1907 


$114,370 
b  160,000 

98,750 
3,500 


90,000  I      30,000 


$116, 2ro 
6  276,000 

98,750 
3.600 

30,000 


Total I    387,820  I    389,320       400,640.    406,620 

i  I  I 


523,520 


a  Exclusive  of  $20,000  for  Weather  Bureau. 
6  Exclusive  of  $25,000  for  Weather  Bureau. 
c  Including  a  deficiency  of  $4,000. 

Expenditures  under  general  appropriations  for  fiscal  year  ended  June  SO,  1906, 

jneral  printing  fund |158, 043. 84 

eparation  and  printing  of  Farmers'  bulletins 98, 601. 49 

Iditional  assistants,  artists,  draftsmen,  etc 3, 434. 10 

ibor,  material,  etc 29, 715. 37 

Total 289,  794. 80 

Expenditures  for  printing  and  binding,  total  and  by  funds,  1906, 

TOTAL   EXPENDITURES. 

visional  publications  paid  from  general  fund |93, 208. 49 

vb^ional  publications  paid  from  special  funds 15, 386. 96 

ank  books,  blank  forms,  etc. ,  paid  from  general  fund 30, 902. 23 

ank  forms,  etc. ,  paid  from  special  funds 3, 587. 92 

anch  office  (all  work)  paid  from  general  fund 33, 933. 12 

rmers'  Bulletins  paid  from  Farmers*  Bulletin  fund 98, 601. 49 

Total 275,620.21 

EXPENDITURES   BY  PUNDS. 

•neral  printiiip:  fund  ($160,000,  exclusive  of  $25,000  for  Weather  Bureau): 

Expended  for  the  various  13ureau8,  Divisions,  and  Offices $124, 110. 72 

Expended  for  printing  at  branch  office  for  the  various  Bureaus,  Divi- 
sions, and  OiTicos 33,  933. 12 

158, 043. 84 

.rmers'  Bulletin  fund 98, 601. 49 

visional  funds: 

Office  of  Experiment  Stations 4,  389.  96 

Forest  Service 13,  298.  68 

Librarv 484.  80 

Bureau  of  Sfnti>tir? 801.44 


Total 275, 620. 21 
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Requisitiona  on  the  branch  printing  office  by  Bureaus^  IHviriatu,  Offices,  etc.,  1905. 

Secretary's  Office 251 

Division  of  Accounts  and  Disbursements 181 

Bureau  of  Animal  Industry 404 

Bureau  of  Biolo^cal  Survey 94 

Bureau  of  Chemistry 239 

Bureau  of  Entomology 206 

Office  of  Experiment  Stations 282 

Forest  Service 615 

Library , 74 

Bureau  of  Plant  Industry 1,225 

Division  of  Publications 232 

Office  of  Public  Roads 130 

Bureau  of  Soils 88 

Bureau  of  Statistics 443 

Miscellaneous 38 

Total 4,502 

Publications  printed  in  the  branch  printing  office,  2906. 


Bureaus,  DlyisioziB,  and  OfBoes. 


Secretary's  OflOoe 

Bureau  of  Animal  Industry. . 
Bureau  of  Biological  Survey. . 

Bureau  of  Chemistry 

Bureau  of  Entomology 

Office  of  Experiment  Stations 

Forest  Service 

Bureau  of  Plant  Industry. . . . 

Division  of  Publications 

Office  of  Public  Roads 

Bureau  of  Soils 

Total 


Requi- 
sitions. 


Number 
ofoopief 
printed. 


3 

14 

7 

6 

30 

2 

4 

7 

27 

12 

S 


116 


60,0 

21,11 

«,» 

u,n 
2,iISn 


2,3Sr,SBB 


Requisitions  on  the  main  printing  office  by  Bureaus,  Divinons,  and  Offiees, 

Secretary's  Office 15 

Division  of  Accounts  and  Disbursements 56 

Bureau  of  Animal  Industry 241 

Bureau  of  Biolo^cal  Survey 33 

Bureau  of  Chemistry 105 

Bureau  of  Entomology 1S4 

Office  of  Experiment  Stations 150 

Forest  Service 200 

Library 49 

Bureau  of  Plant  Industry 353 

Division  of  Publications 41 

Office  of  Public  Roads '.'.'.[[.  40 

Bureau  of  Soils 39 

Bureau  of  Statistics 56 

Miscellaneous 19 

Tr*al    -  1, 


APPENDIX  A. 

llilCATIOKS  ISSUED  DUBING  THE  YEAK  ENDED  JTTNE  80,  1906. 

he  following  publications  were  issued  during  the  year  ended  June  30,  190G. 
e  to  which  a  price  is  attached,  with  the  exception  of  publications  of  the 
ther  Bureau,  must  be  obtained  of  the  Superintendent  of  Documents,  Goyem- 
:  Printing  Office,  Washington,  D.  C,  to  whom  are  turned  over  all  copies 
needed  for  official  use,  in  compliance  with  section  67  of  the  act  providing 
the  public  printing  and  binding  and  the  distribution  of  public  documents, 
ittances  should  be  made  to  him  by  postal  money  order.  Weather  Bureau 
ications  to  which  a  price  is  attached  must  be  obtained  from  the  Chief  of 
Bureau.  Applications  for  those  that  are  for  free  distribution  should  be 
B  to  the  Secretary  of  Agriculture,  Washington,  D.  C] 

OFFICE   OF   THE    SECBETABY. 

Copies. 
Iteration  of  Alfalfa  and  Red  Clover  Seed.     Pp.  2.      Circular  No.  14, 

flee  of  the  Secretary.    Reprint,  November  4,  1905 40,000 

)rt  of  the  Secretary  of  Agriculture,  1905.     Pp.  132.     Preliminary. 

)vember  23,  1905 5,000 

)rt  of  the  Secretary  of  Agriculture,  1905.    Pp.  100.    Report  No.  81. 

Krember  6,   1905 70,000 

Reprint,  January  10,  1906 10,000 

Reprint,  January  20,  190G 10,000 

>rt  on  New  Department  Buildings  for  1905.    By  B.  T.  Galloway, 
lairman   Build!ng  Committee.       Pp.   iii,  525-528.     (From   Annual 

jports.  Department  of  Agriculture.)     February  2,  1906 250 

Iteration  of  Kentucky  Bluegrass  and  Orchard  Grass  Seed.    Pp.  5. 

rcular  No.  15.    February  14,  1906 40,000 

s  of  Commercial   Cultures  of  Nitrogen-Fixing  Bacteria.     Pp.   1. 

firch    12,   1906 8,000 

)rt  of  the  Appointment  Clerk  for  1905.    By  J.  B.  Bennett    Pp.  11, 
9-549.      (From    Annual    Reports,    Department    of    Agriculture.) 

arch  7,  1906 500 

idards  of  Purity  for  Food  Products.     (Supplementing  Circular  No. 

.)     Pp.  7.     Circular    No.  17.     April  13,  1906 12,000 

Iteration  of  Red  Clover  Seed.    Pp.  1.    Circular  No.  18,  May  25, 

06 5,000 

^ess  of  the  Beet-Sugar  Industry  in  the  United  States  in  1905.     By 
las.  F.  Saylor,  Special  Agent     Pp.  130,  figs.  5.     Report  No.  82. 

me  22,  1906 2,000 

keting  Farm  Produce.    By  George  G.  Hill,  formerly  manager  and 
itor  of  The  American  Farmer,  Illinois.     Pp.  32,  figs.  7.     Farmers* 

jlletin  No.  62.     Reprint  August  28.  1005 10,000 

Reprint  January  16,  1906 10,000 

Reprint  April  24.  1906 15,000 

CONGBESSIONAI* 

ance  Sheets.**  Field  Operations  of  the  Bureau  of  Soils,  1904 : 
)il  Survey  of  the  Charleston  Area,  South  Carolina.     By  F.  E.  Bon- 
steel  and  E.  P.  Carr.     Pp.  28,  fig.  1,  map.    July  1,  1905 4,000 

rhese  Advance  Sheets  were  issued  in  editions  ranging  from  4,000  to  10,000, 
rhich  the  Department  in  each  case  received  for  distribution  1,000  copies, 
remainder  being  apportioned  to  Senators  and  Representatives  in  Congress. 

H.  Docw  6,  69-2 31  481 
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Advance  Sheets,  Field  Operations,  etc.,  1904 — CJontinued.  Copies. 

Soil  Survey  of  ttie  Bainbridge  Area.  Georgia.     By  Elmer  O.  Fippin 

and  J.  A.  Drake.     Pp.  25.  fig.  1,  map.    July  6,  1905 4,0(X» 

Soil  Survey  of  the  San  Antonio  Area,  Texas.    By  Thomas  A.  Caine 

and  W.  S.  Lyman.     Pp.  31,  fig.  1,  map.    July  8,  1905 4,00i) 

Soil  Survey  of  Coshocton  County,  Ohio.    By  Thomas  D.  Rice  and 

W.  J.  Geib.     Pp.  20,  fig.  1,  map.    July  25,  1905 4.OO0 

Soil  Survey  of  the  Biloxi  Area,  Mississippi.     By  W.  Edward  Heam 

and  M.  E.  Carr.     Pp.  2G,  fig.  1,  map.    August  16,  1905 4.00li 

Soil  Survey  of  the  Bakersfield  Area,  California.     By  Macy  H.  Lapham 

and  Charles  A.  Jensen.  Pp.  r,2,  fig.  1,  maps  .3.  September  8,  1905—  4,00« 
Soil  Survey  of  the  Kearney  Area,  Nebraska.    By  J.  O.  Martin  and 

A.  T.  Sweet.     l»p.  20,  fig.  1,  maps  2.     September  26,  1905 4.0ft) 

Soil   Survey  of  the  Booneville  Area,  Indiana.     By  A.  W.   Mangum 

and  N.  P.  Neill.     Pj).  27,  fig.  1,  map.     September  28,  1905 4,onn 

Soil   Survey  of  the  O'Fallon  Area,  Missouri-Illinois.    By  Elmer  O. 

Fippin  and  J.  A.  Drake.     Pp.  .^^l,  fig.  1.  map.    October  9,  1005 13,  Od) 

Soil  Survey  of  the  Wooster  Area,  Ohio.     By  Tliomas  A.  Caine  and 

W.  S.  Lyman.     Pp.  26,  fig.  1,  map.     October  10,  1905 S^om 

Soil  Survey  of  Macon  County,  Alabama.     By  Henry  J.  Wilder  and 

Hugh  H.  Bennett.     Pp.  20,  fig.  1,  map.     October  11,  1905 4,000 

Soil  Survey  of  the  Jackson  Area,  Mississippi.     By  J.  O.  Martin  and 

0.  L.  Ayrs.     Pp.  14,  fig.  1,  map.     October  12,  1905 4,000 

Soil  Survey  of  the  Owosso  Area,  Michigan.     By  A.  W.  Mangum  and 

Charles  J.  Mann.     Pp.  27,  fig.  1,  map.     October  16,  1905 4,m 

Soil  Survey  of  Dodge  County,  Georgia.     By  Charles  W.  Ely  and  A.  M. 

GriflPen.     Pp.  20,  fig.  1.  map.     October  19,  1905 4.000 

Soil  Survey  of  the  Gainesville  Area,  Florida.     By  Thomas  D.  Rice 

and  W.  J.  Geib.     Pp.  25,  fig.  1,  map.     October  23,  1905 6,000 

Soil  Survey  of  the  Saginaw  Area,  Michigan.     By  W.  E.  Lendon  and 

M.  Earl  Carr.     Pp.  40,  fig.  1,  map.     October  24,  1905 8.O0C 

Soil  Survey  of  the  Austin  Area,  Texas.    By  A.  W.  Mangum  and  H.  Ij. 

Belden.     Pp.  .'U),  fig.  1,  map.     October  25,  1905 4,000 

Soil  Survey  of  Rhode  Island.     By  F.  E.  Bonstee!  and  A.  P.  Carr.     Pp. 

80,  m«ps  2.    Ocober  25,  1905 6,00<i 

Soil  Survey  of  Scott  County,  Indiana.    By  A.  W.  Mangum  and  N.  P. 

Neill..    Pp.  24,  fig.  1,  map.     October  26,  1905 4.000 

Soil  Survey  of  the  Vergennes  Area,  Vermont-New  York.     By  Henry  J. 

Wilder  and  II.  L.  Belden.     Pp.  26,  fig.  1,  map.     October  27,  1905 4.000 

Soil  Survey  of  tlie  Cando  Area,  North  Dakota.     By  Elmer  O.  Fippin 

and  James  L.  Burgess.     Pp.  29,  fig.  1,  map.    October  28,  1905 4,OliO 

Soil  Survey  of  Tama  County,  Iowa.     By  Charles  W.  Ely,  George  N. 

Coffey,  and  A.  M.  Griffen.  Pp.  26,  fig.  1,  map.  October  30,  1905-_-  4,000 
Soil  Survey  of  Adams  County,  Pennsylvania.     By  Henry  J.  Wilder 

and  H.  L.  Belden.     Pp.  36,  fig.  1,  map.     November  1,  1905 4,000 

Soil  Survey  of  the  Superior  Area,  Wisconsin-Minnesota.     By  Thomas 

A.  Caine  and  W.  S.  Lyman.  Pp.  22,  fig.  1,  map.  November  1.  1905.  7.000 
Soil  Survey  of  Marshall  County,  Indiana.     By  Frank  Bennett  and 

Charles  W.  Ely.     Pp.  22,  fig.  1,  map.     November  6,  1905 4,000 

Soil  Survey  of  tlie  Alma  Area,  Michigan.    By  W.  Edward  Heam  and 

A.  M.  Griffen.     Pp.  30,  fig.  1,  map.     November  8,  1905 4,000 

Soil  Survey  of  Webster  (^ounty,  Missouri.     By  J.  A.  Drake  and  A.  T. 

Strahom.     Pp.  18,  fig.  1,  map.     November  3,  1905 4,000 

Soil  Surrey  of  the  Greeneville  Area,  Tennessee-North  Carolina.     By 

Charles  N.  Mooney  and  O.  L.  Ayrs.    Pp.  37,  fig.  1,  map.    December 

1,  1905 7,000 

''oil  Survey  of  Lawrence  County,  Tennessee.     By  Charles  N.  Mooney 

ind  O.  L.  Ayrs.     Pp.  22,  fig.  1,  map.     December  16,  1905 4,000 

jsoil  Survey  of  Allen  County,  Kansas.     By  J.  A.  Drake  and  W.  E. 

Tharp.     Pp.  24,  fig.  1,  map.     December  26,  1905 4,000 

.'oil  Survey  of  Sumter  County,  Alabama.     By  William  G.  Smith  and 

^.  N.  Meeker.     Pp.  30,  fig.  1,  map.     January  5,  1906 4,000 

soil  S"''vey  '^^  Warren  County.  Kentucky.    By  Thomas  D.  Rice  and 

w         ^i\       >t}     9,  fig.  1    niap.    January  2,  1906 4,000 
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Advance  sheets — Field  Operations,  etc.,  1904 — Continued.  Copies. 

Soil  Survey  of  the  San  Bernardino  Valley,  California.     By  J.  Garnett 

Holmes,  Herbert  W.  Marean,  N.  P.  Neill,  Aldert  S.  Root,  A.  T. 

Sweet,  and  W.  E.  McLendon.    Pp.  41,  fig.  1,  map.    January  17,  1906.       0, 000 
Soil  Survey  of  Anderson  County,  Texas.    By  William  T.  Carter,  Jr., 

and  A.  E.  Kocher.    Pp.  28,  fig.  1,  map.    January  29,  1906 4,000 

Soil  Survey  of  De  Soto  Parish,  Louisiana.    By  Grove  B.  Jones  and  La 

Mott  Ruhlen.    Pp.  25,  fig.  1,  map.    March  17,  1906 4,000 

Soil  Survey  of  the  Garden  City  Area,  Kansas.    By  James  L.  Burgess 

and  George  N.  CoflPey.    Pp.  33,  fig.  1,  map.    April  3,  1906 ^__      4.000 

Soil  Survey  of  the  Auburn  Area,  New  York.    By  J.  E.  Lapham  and 

Hugh  H.  Bennett.    Pp.  28,  fig.  1,  map.    May  1,  1906 4,000 

Soil  Survey  of  the  Munising  Area,  Michigan.     By  Thomas  D.  Rice 

and  \V.  J.  Geib.    Pp.  25,  fig.  1,  map.    April  5,  1906 4.000 

Soil  Survey  of  the  Yuma  Area,  Arizona-California.     By  J.  Garnett 

Holmes,  Charles  A.  Jensen,  Herbert  W.  Marean,  N.  P.  Neill,  Aldert 

S.  Root,  W.  E.  McLendon,  J.  L.  Burgess,  A.  T.  Strahorn,  and  A.  T. 

Sweet     Pp.  27,  fig.  1,  maps  2.     May  28,  1906 6,000 

Soil  Survey  of  Lancaster  County,  South  Carolina.    By  Aldert  S.  Root 

and  L.  A.  Hurst.    Pp.  20,  fig.  1,  map.    June  1,  1906 4,000 

Advance  sheets.  Field  Oi>erations  of  the  Bureau  of  Soils,  1905 : 

Soil  Survey  of  the  Westerville  Area,  Ohio.     By  J.  E.  Lapham  and 

Charles  N.  Mooney.    Pp.  19,  fig.  1,  map.    March  29,  1906 10,000 

Soil  Survey  of  Lavaca  County,  Texas.    By  Charles  N.  Mooney,  Frank 

Bennett  A.  T.  Strahorn,  and  H.  L.  Belden.     Pp.  24,  fig.  1,  map. 

March  29,  1906 4,000 

Soil  Survey  of  Lauderdale  County,  Alabama.    By  F.  E.  Bonsteel,  Orla 

L.  Ayrs,  Thomas  D.  Rice,  and  E.  P.  Carr.     Pp.  21,  fig.  1,  map. 

March  29,  1906 4,000 

Soil  Survey  of  Spalding  County,  Georgia.     By  J.  E.  Lapham,  W.  S. 

Lyman  and  Charles  W.  Ely.     Pp.  15,  fig.  1,  map.     March  31,  1906-_      4, 000 
Soil  Survey  of  the  Waco  Area,  Texas.     By  A.  W.  Mangum  and  M. 

Earl  Carr.     Pp.  37,  fig.  1,  map.     April  3,  1906 4,000 

Soil  Survey  of  Duplin  County,  North  Carolina.     By  Aldert  S.  Root 

and  Lewis  A.  Hurst     Pp.  23,  fig.  1,  map.     March  21,  1906 4,000 

Soil  Survey  of  Dallas  County,  Alabama.     By  E.  P.  Carr,  W.  Edward 

Heam,  Hugh  H.  Bennett,  and  R.  T.  Avon  Burke.     Pp.  24,  fig.  1,  map. 

March  5,   1906 4,000 

Soil  Survey  of  East  Baton  Rouge  Parish,  Louisiana.     By  Charles  W. 

Ely.   Herbert  W.  Marean,  and  N.  P.  Neill.     Pp.  23,  fig.   1,  map. 

April   5,    1906 4,000 

Soil  Survey  of  Blount  County,  Alabama.     By  William  G.  Smith  and 

F.  N.  Meeker.     Pp.  22,  fig.  1,  map.     April  14,  1906 4,000 

Soil  Survey  of  the  Crystalsprings  Area,  Mississippi.     By  James  L. 

Burgess  and  W.  E.  Tharp.     Pp.  23,  fig,  1,  map.    April  20,  1906 6, 000 

Soil  Survey  of  Montgomery  County,  Alabama.     By  W.  E.  McLendon 

and  Charles  J.  Mann.     Pp.  32,  fig.  1,  map.    June  5,  1906 4, 000 

The  Mexican  Cotton  Boll  Weevil.  A  Revision  and  Amplification  of  Bul- 
letin No.  45,  to  Include  the  Most  Important  Observations  made  in  1904. 
Prepared  under  the  direction  of  the  Entomologist,  by  W.  D.  Hunter 

and  W.  E.  Hinds.     Pp.  181,  pis.  23,  figs.  8.     July  10,  1905 _.     30,000 

Annual  Report  of  the  Office  of  Experiment  Stations  for  the  Year  ended 

June  30,  1904.     Pp.  724,  pis.  42,  figs.  11.     August  8,  1905 8, 000 

Report  of  the  Chief  of  the  Weather  Bureau,  1903-1904.     Parts  I  to  VI. 

Pp.  xxxix,  1-381.     October  6,  1905 4,000 

T^venty-first  Annual  Report  of  the  Bureau  of  Animal  Industry  for  the 

Year  1904.     Pp.  6:^2,  pis.  47,  figs.  50.     December  10,  1905 30, 000 

Field  Operations  of  the  Bureau  of  Soils,  1904.  By  Milton  Whitney, 
Chief.  With  Accompanying  Papers  by  Assistants  in  Charge  of  Field 
Parties.     Pp.  1159,  pi.  1,  figs.  45,  maps  in  portfolio  53.     January  26, 

lf>06    10, 500 

Annual  Reports  of  the  Department  of  Agriculture  for  the  Fiscal  Year 
ended  June  30.  1905.  Reiwrt  of  the  Secretary  of  Agriculture.  De- 
partmental Reports.     Pp.  cxxxiv,  569.     March  24,  1906 3, 000 

Yearbook  of  Department  of  Agriculture  for  1905.     Pp.  815,  pis.  73,  figs. 

130.     June  22,  1905.     Price  $1 500,000 
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DIVISION   OF  ACCOUNTS   AND  DIBBTTBSEMENTB. 

Copiei 
Report  of  tbe  Chief  of  the  Division  of  Accounts  and  Disbursements  for 

1905.    By  F.  L.  Evans.    Pp.   iii,  317-326.     (From  Annual  R^wrtB, 
Department  of  Agriculture.)     January  31,  1906 300 

BUREAU   OF   ANIMAL  INDUSTRY. 

Directions  for  the  Use  of  Blacltleff  Vaccine.  By  Victor  A.  Norgaard, 
Chief  of  Pathological  Division.  Pp.  8,  figs.  3.  Circular  No.  23,  second 
revision.     Reprint,  July  0,  1905 laOHJ 

The  Milk  Supply  of  Twenty-Nine  Southern  Cities.  By  C.  F.  Doane. 
M.  S.,  Special  Agent  of  Dairy  Division.  Pp.  40.  Bulletin  No.  29. 
Reprint,  July  12,  1905.     Price,  5  cents 1,500 

The  Camembert  Type  of  Soft  Clieese  in  the  United  States.  By  H.  W. 
Conn,  Charles  Thorn,  A.  W.  Bosworth.  W.  A.  Stocking,  jr.,  and  T.  W. 
Issajeff.  Pp.  29,  pis.  2.  Bulletin  No.  71.  Reprint  July  27,  1905. 
Price,  5  cents 3,000 

Diseases  of  the  Stomach  and  Bowels  of  Cattle.     By  A.   J.   Murray,  ' 

M.  R.  C.  V.  S.     (Revised  in  1904  by  Leonard  Pearson,  B.  S.,  V.  M.  D.) 
Pp.  10.    Circular  No.  (iH.    Reprint,  August  11,  1905 2,000 

Tuberculosis  of  Cattle.     By  Drs.  D.  E.  Salmon  and  Theobald  Smith. 

Pp.  28.    Circular  No.  70.    Reprint,  August  11,  1905 2,000 

Anthrax  in  Cattle,  Horses,  and  Men.  By  Drs.  D.  E.  Salmon  and  John 
R.  Mohler.    Pp.  10.    Circular  No.  71.    Reprint  August  22,  1905 2,000 

The  Score  Card  in  Stock  Breeding.  By  George  M.  Rommel,  B.  S.  A, 
Animal  Husbandman.  Pp.  54,  figs.  7.  Bulletin  No.  76.  September  1, 
1905.     Price,  5  cents 3,000 

The  Bacteria  of  Pasteurized  and  Unpasteurized  Milk  under  Laboratory 
Conditions.  By  Lore  A.  Rogers,  Exi>ert  in  Dairy  Bacteriology.  Pp.  82. 
Bulletin  No.  73.    September  19,  1905.    Price,  5  cents . 3,200 

Index-Catalogue  of  Medical  and  Veterinary  Zoology.  (Authors:  K  to 
Kohl.)  By  Ch.  Wardell  Stiles,  Ph.  D.,  Consulting  Zoologist  of  Bni^an 
of  Animal  Industry,  Zoologist  of  U.  S.  Public  Health  and  Marine- 
Hospital  Service,  and  Albert  Hassall,  M.  R.  C.  V.  S.,  Assistant  in 
Zoology,  Bureau  of  Animal  Industry.  Pp.  839-002.  Bulletin  No.  89, 
Part  12.    Septeml)er  30,  1905.    Price,  5  cents 2,000 

Same.    Part  13.    (Authors:  Kohl  to  Kynsey.)    Pp.  903-950.    Octobers, 

1905.    Price,  5  cents 2,000 

Abortion,  or  Slinking  the  Calf.  By  James  Law,  F.  R.  C.  V.  S.,  Professor 
of  Veterinary  Science,  etc..  in  Cornell  University.  Pp.  11.  Circular 
No.  07.    Reprint  October  19.  1905 1.500 

Texas  Fever,  or  Southern  Cattle  Fever.  By  Drs.  D.  E.  Salmon  and 
Theobald  Smith.  (Revised  in  1904  by  Drs.  Salmon  and  Mohler.)  Pp. 
13.    Circular  No.  09.    Reprint  October  19,  1905 1,000 

Experiments  Conc(irning  Tuberculosis,  under  the  Supervision  of  The 
Biochomic  Division.  I*art  I. — The  Virulence  of  Human  and  Bovine 
Tubercle  Bacilii  for  Guinea  Pisrs  and  Rabbits.  By  Marion  Dorset 
M.  D.,  Assistant  Chief  of  Biochemic  Division.  Pp.  30,  pis.  5.  Bulletin 
No.  52.    Part  I.    Reprint  Octol)er  20,  1905.    Price,  10  cents 2,000 

Sajtic,  Part  II. — The  Comparative  Virulence  of  Human  and  Bovine 
Tubercle  Baciili  for  Some  Large  Animals.  By  E.  A.  De  Schweinitz, 
Ph.  D.,  M.  I).,  and  Marion  Dorset  M.  D.,  Biochemic  Division,  and  El  G. 
SclinxKlor,  M.  D.  V.,  Superintendent  of  Experiment  Station.  Pp. 
100,  pis.  31.  Bulletin  No.  52,  Part  II.  Reprint  November  1,  1905. 
Price,  (i5  cents 2,000 

digestion  Exi)eriments  with  Poultry.  By  E.  W.  Brown,  PIl  D.,  Assist- 
mt  in  the  Biocliemic  Division.  Prepared  under  the  supervision  of  E. 
V.  De  Schweinitz,  Ph.  D.,  Chief  of  Biochemic  Division.  Pp.  112,  pis. 
1.  cliarts  2.    Bulletin  No.  56.    Reprint  October  30,  19(K5.    Price,  20 

:ents    600 

*aiergy  Values  of  Red  Clover  Hay  and  Maize  Meal,    Investigations 

^vith  the  Respiration  Calorimeter,  in  Ck)operation  with  the  Pennsyl- 

ania    State   Coilejre   Agricultural    Experiment   Station.    By    Henry 

;>rentiss  Arms^v.  Ph.  D.,  IT.  D..  and  J   August  Fries,  B.  8.    Pi>.  04. 

:>.,ii^f«n  ^'o.  T<       -^/liQhor  ov     005     p- ^x  Scents 2,600 
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Copies, 
le  Synonymy  of  Tsenia,  T,  chassicollis,  T,  marginata,  T.  serrata,  T. 
ccedurus,  T,  aerialiSy  and  Echinococcns.  By  Ch.  Wardell  Stiles, 
Ph.  D.,  CJonsulting  Zoologist  of  Bureau  of  Animal  Industry,  Chief  of 
Division  of  Zoology,  Hygienic  Laboratory,  U.  S.  Public  Health  and 
Marine-Hospital  Service,  and  Earl  C.  Stevenson,  M.  A.,  Assistant  in 
Division  of  Zoology,  Bureau  of  Animal  Industry.     Pp.  14.     Bulletin 

No.  80.     November  4,  1905.     Price,  5  cents 2,000 

ittle.  Sheep,  and  Hog  Feeding  in  Europe.  By  Willard  John  Kennedy, 
B.  S.  A.,  Professor  of  Animal  Husbandry,  Iowa  State  Ck)llege  of  Agri- 
culture, and  Vice-Director  Iowa  Experiment  Station.  Pp.  98.  Bul- 
letin No.  77.     November  6,  1905.     Price,  5  cents 4,300 

Reprint  March  24,  1906 2,000 

Reprint,  May  18,  1906 600 

dry  Methods  in  Great  Britain,  Ireland,  Denmark,  Holland,  Channel 
Islands,  France,  Austria-Hungary,  Crermany,  and  Switzerland.  By 
Willard  John  Kennedy,  B.  S.  A.,  Professor  of  Animal  Husbandry, 
Iowa  State  College  of  Agriculture,  and  Vice-Director  Iowa  Experi- 
ment Station.     Pp.  40-70.     Circular  No.  7a     November  11,  1905 3,000 

le  Sheep  Industry  of  England,  Scotland,  Ireland,  and  France.  By 
Willard  John  Kennedy,  B.  S.  A.,  Professor  of  Animal  Husbandry, 
Iowa  State  College  of  Agriculture,  and  Vice-Director  Iowa  Experi- 
ment Station.     Pp.32.     Circular  No.  81.     November  11,  1905 2,000 

rcotic  Stomatitis  of  Cattle.  By  John  R.  Mohler,  V.  M.  D.,  Chief  of 
Pathological  Division.  Pp.  6,  flg.  1.  Circular  No.  51.  Reprint,  No- 
vember  2,    1905 2,000 

>hthalmia  in  Cattle.  By  M.  R.  Trumbower,  D.  V.  S.  Pp.  2.  Circu- 
lar No.  65.     Reprint,  December  1,  1905 2,000 

lited  States  and  State  Standai^ds  for  Dairy  Products,  1905.     Pp.  2. 

Circular  No.  74,  revised.     December  8,  1905 1,500 

ackhead,  or  Infectious  EJntero-H^atitis,   in  Turkeys.     Pp.  8,  figs. 

7.     Circular  No.  5,  revised.    December  8,  1905 1,500 

Reprint,  February  20,  1906 2,000 

nts  to  Poultry  Raisers.  By  6.  Arthur  Bell,  Assistant  Animal  Husband- 
man.    Pp.  3.     Circular  No.  82.     December  8,  1905 2,500 

Reprint,  February  15,  1906 1,000 

le  Determination  of  Generic  Types,  and  a  List  of  Roundworm  Gen- 
era, with  Their  Original  and  Type  Species.  By  Ch.  Wardell  Stiles, 
Ph.  D.,  Zoologist,  U.  S.  Public  Health  and  Marine-Hospital  Service; 
Consulting  Zoologist,  Bureau  of  Animal  Industry,  and  Albert  Hassall, 
M.  R.  C.  V.  S.,  Assistant  in  Zoology,  Bureau  of  Animal  Industry.     Pp. 

150.     Bulletin  No.  79.     December  22,  1905.     Price,  5  cents 1,000 

inger  of  Infection  with  Tuberculosis  by  Different  Kinds  of  Exposure. 
By  E.  C.  Schroeder,  M.  D.  V.,  Superintendent  of  Experiment  Station, 
Bureau  of  Animal  Industry,  and  W.  E.  Cotton,  Expert  Assistant  at 
E.xperiment  Station.     Pp.65.     Circular  No.  83.     January  9,  1906 1,000 

Reprint,  May  3,  1906 ],000 

izynies  in  Cornstalks  and  Their  Relation  to  Cornstalk  Disease.  By 
T.  M.  Price,  Ph.  D.,  Biochemic  Division.     Pp.  11.    Circular  No.  84. 

January  5,  1906 1,000 

lited  States,   State,  and  Territorial   Standards  for  Dairy  Products, 
1905.     Pp.  2.     Circular  No.  74,  revised.     Reprint,  December  28,  1905_       2, 500 
falfa  for  the  Growing  and  Fattening  of  Animals  in  the  Great  Plains 
Region.     By  I.  D.  Graham,  A.  M.,  Topeka,  Kansas.     Pp.  26.     Circu- 
lar No.  86.     January  5,  1906 2,000 

ighland  Cattle.     By  John  Roberts,  Editorial  Clerk.     Pp.  15.     Circular 

No.  88.     January  8,  1906 1,000 

le  Tapeworms  of  American  Chickens  and  Turkeys.  By  B.  H.  Ransom, 
B.  Sc,  A.  M.,  Acting  Zoologist     Pp.  18,  figs.  25.     Circular  No.  85. 

January  9.  1906 2,000 

?cords  of  Dairy  Cows  in  the  United  States.  By  Clarence  B.  Lane, 
B.   S.,  Assistant  Chief  of  Dairy  Division.     Pp.  184,  pis.  17,  figs.  6. 

Bulletin  No.  75.     January  12,  1906.     Price,  15  cents 3,600 

le  I*reparatlon  of  Emulsions  of  Crude  Petroleum.     By  T.  M.  Price, 

Ph.  D.,  Biochemic  Division.     Pp.  4.    January  10,  1906 5,000 

Reprint,  June  27,  1906 —       1,000 
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Copitt 
The  Milk  Supply  of  Boston,  New  York,  and  Philadelphia.     By  G^eorge 
M.  Whittaker,  M.  A.,  Sc.  D.,  Dairy  Inspector.     Pp.  62,  figs.  4.     Bulle- 
tin No.  81.    January  16,  1906.     Price,  5  cents iOOO 

Report  of  the  Chief  of  the  Bureau  of  Animal  Industry  for  1905.     By 

D.  E.  Salmon.    Pp.  iii,  20-62.     (From  Annual  Reports,  Department 
of  Agriculture.)     January  38,  1906 1,000 

Hunter-Horse  Production  in  Ireland.     By  Willard  John  Kennedy,  B. 

5.  A.,  Professor  of  Animal  Husbandry,  Iowa  State  College  of  Agri- 
culture and  Mechanic  Arts,  and  Vice-Director  Iowa  Experiment  Sta-  \ 
tion,  Ames,  Iowa.     Pp.  47,  pis.  8.     Circular  No.  87.     January  20, 1906—     2,000 

New  Facts  Concerning  the  Etiology  of  Hog  Cholera.  By  E.  A.  de 
Schweinitz,  M.  D.,  Ph.  D.,  and  M.  Dorset,  M.  D.,  Biochemic  Division. 
Pp.  157-162.     Circular  No.  72.    Reprint,  February  1,  1906 1,000 

Texas  Fever  (Otherwise  Known  as  Tick  Fever,  Splenetic  Fever,  or 
Southern  Cattle  Fever),  with  Methods  for  Its  Prevention.  By  John 
R.  Mohler,  V.  M.  D.,  Chief  of  Pathological  Division.  Pp.  48,  pis.  3, 
figs.  3.     Bulletin  No.  78.     February  14,  1906.     Price,  10  cents 6,000 

Suggestions  for  Construction  of  a  ^lodem  Dairy  Bam.     Fp,  6,  figs.  2.  ) 

Circular  No.  90.     February  12,  1900 9.500 

Bacillus  Necrophorus  and  Its  Economic  Importance.  By  John  R.  Moh- 
ler, V.  M.  D.,  and  George  Byron  Morse,  Ph.  D..  Pathological  Labora- 
tory.    Pp.  42.     Circular  No.  91.     March  12,  1906 1,000 

Pathological  Report  on  a  Case  of  Rabies  in  a  Woman.  By  John  R 
Mohler,  A.  M.,  V.  M.  D.,  Chief  of  Pathological  Division.  Fp,  7,  pi.  1. 
Circular  No.  54.     Reprint  March  1,  1906 1,000 

The  Score  Card  in  Stock  Judging  at  Agricultural  Colleges.  By  George 
M.  Rommel,  B.  S.  A.,  Exiiert  in  Animal  Husbandry.  Pp.  124,  pis.  16, 
figs.  11.     Bulletin  No.  61.     Reprint,  March  27,  1906.     Price,  25  cents-         500 

A  New  Nematode  {Oougylonema  ingluvicola)  Parasitic  in  the  Crop  of 

Chickens.     Pp.  3,  figs.  2.     Circular  No.  64.     Reprint,  March  24,  1906.         500 

Osteomalacia,  or  Creeps  in  Cattle.  By  V.  T.  Atkinson,  V.  S.  (Revised 
in  1904,  by  John  R.  Mohler,  V.  M.  D. )  Pp.  2.  Circular  No.  66.  Re- 
print, March  30,   1906 500 

Scales  of  Points  for  Judging  Cattle  of  Dairy  Breeds.     By  MaJ.  Henry 

E.  Alvord,  Chief  of  Dairy  Division.     Pp.  14.     Circular  No.  48.     Re- 
print, March  30,  1906 1,000 

American  Breeds  of  Fowls.  I. — The  Plymouth  Rock.  By  T.  F.  Mc- 
Grew.  Pp.  32,  pis.  0,  figs.  10.  Bulletin  No.  29.  Reprint,  April  2, 1906. 
Price,  15  cents 1,000 

American  Breeds  of  Fowls.  II. — The  Wyandotte.  By  T.  F.  McGrew. 
Pp.  30,  pis.  10,  figs.  3.  Bulletin  No.  31.  Reprint,  April  2,  1906. 
Price,  15  cents 1,000 

The  Gid  Parasite  {Coenurus  ccrehralia)  :  Its  Presence  in  American 
Sheep.  By  B.  H.  Ransom,  B.  Sc,  A.  M.,  Scientific  Assistant  in 
Charge  of  the  Zoological  Laboratory.     Pp.  23,  figs.  12.     Bulletin  No. 

06.  Reprint,  April  3,  1906.     Price,  5  cents 500 

The  Ilog  Industry.  Selection  and  Feeding.  Recent  American  Experi- 
mental Work.  Statistics  of  Production  and  Trade.  By  George  M. 
Rommel,  B.  S.  A.,  Expert  in  Animal  Ilusbandrj'.     Pp.  298.     Bulletin 

No.  47.     Reprint.  April  4,  190<J.     I»rice,  30  cents 1,000 

Feeding  Fat  Into  Milk :  Or  the  Effect  of  the  Food  Upon  Milk  Secretion. 
By  Chas.  D.  Woods,  B.  S.  The  Physiology  of  Milk  Secretion.  By 
A.  W\  Bitting,  M.  D.     Pp.  43.     Circular  No.  75.     Reprint,  April  2, 

1906    600 

Reprint,  .Tune  21.  190<) 1.000 

The  Milk  Supply  of  Two  Hundred  Cities  and  Towns.  By  Henry  E. 
Vlvord,  C.  E..  Chief  of  Dairy  Division,  and  R.  A.  Pearson,  M.  S., 
assistant  Chief  of  Dairy  Division.     Pp.  210.     Bulletin  No.  46.     Re- 

yfint,  April  6,  1906.     Price,  15  cents 1,000 

i>aerican   Breeds   of   Beef   Catth*.   with    liemarks  on   Pedigrees.     By 

icorge  M.  Rommel,  B.  S.  A.,  Expert  in  Animal  Husbandry.     Pp.  34, 

jIs.  23.     Bulletin  No.  :U.     Reprint,  April  16,  1906.     Price,  20  cents.-      a 000 

"'•^et  Classes  of  Horses.     By  George  M.  Rommel,  B.  S.  A.,  Expert  in 

aimal  TTnahandry.     Pr     ^2,  frontispiece,  pis.  XI.     Bulletin  No.  STT. 

^Hl  Ifi    IQOf*  Mpo    IK  f^pfa 1^000 
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Copies. 
Itate  Stock  Breeders*  Association.     By  George  M.  Rommel,  B.  S.  A., 

Expert  in  Animal  Husbandry.     Pp.  53.     Bulletin   No.  64.     Reprint, 

April  16,  1906.     Price.  5  cents 500 

Necrotic  Stomatitis  with  Special  Reference  to  Its  Occurrence  in  Calves 
(calf  diphtheria)  and  Pigs  (sore  mouth).  By  John  R.  Mohler, 
A.  M.,  V.  M.  D.,  Chief,  and  Geo.  Byron  Morse,  M.  D.  V.  S.,  Assistant 
in  Pathological  Division.  Pp.  48,  pis.  5.  Bulletin  No.  67.  Reprint, 
April  17,  1906.     Price,  10  cents 1,500 

LUimal  Breeding  and  Feeding  Investigations.  By  D.  E.  Salmon, 
D.  V.  M.,  Chief  of  the  Bureau.  Pp.  14,  pi.  1,  fig.  1.  Circular  No. 
77.     April  17,  1906 1,000 

rerman  Meat  Regulations,  with  Original  Text.  Pp.  51.  Bulletin  No. 
50.     Reprint,  April  19,  1906.     Price,  5  cents 600 

lints  to  Poultry  Raisers.  By  G.  Arthur  Bell,  Assistant  Animal  Hus- 
bandman, Bureau  of  Animal  Industry.  Pp.  3.  Circular  No.  82.  Re- 
print. April  25,  1906 1,000 

directions  for  the  Pasteurization  of  Milk.  By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  the  Bureau  of  Animal  Industry.  Pp.  2,  flgs.  2.  Circular 
No.  1,  revised.    Reprint,  May  1,  1906 1,000 

.  New  Parasite  {Stronnylua  quadriradiatus  n.  sp.)  Found  in  the 
Pigeon.  (Preliminary  report).  By  D.  E.  Salmon,  D.  V.  M.,  Chief 
of  the  Bureau.  Pp.  6,  figs.  10.  Circular  No.  47.  Reprint,  May  1, 
1906 500 

'he  Life  History  of  the  Twisted  Wireworm  {HcBtnanchus  contortus)  of 
Sheep  and  Other  Ruminants.  (Preliminary  report.)  By  B.  H.  Ran- 
som, B.  Sc,  A.  M.,  Scientific  Assistant  In  Charge  of  Zoological  Labo- 
ratory.   Pp.  7,  flgs.  2.    Circular  No.  93.    May  7,  1906 3,000 

'oot-Rot  of  Sheep.  By  John  R.  Mohler,  V.  M.  D.,  and  Henry  J.  Wash- 
burn, D.  V.  S.,  Pathological  Division.  Pp.  117-137,  fig.  1.  Circular 
No.  94.     May  7,  1906 2,000 

'akosis,  A  Contagious  Disease  of  Goats.  A  Preliminary  Report  of  Its 
Nature,  Cause,  and  Prevention.  By  John  R.  Mohler,  V.  M.  D.,  A.  M., 
Chief,  and  Henry  J.  Washburn,  D.  V.  S.,  Acting  Assistant  Chief  of 
Pathological  Division.  Pp.  44,  pis.  5.  Bulletin  No.  45.  Reprint,  May 
9,  1906.     Price,  10  cents 1,000 

'ungl  In  Cheese  Ripening:  Camembert  and  Roquefort.  By  Charles 
Thom,  Ph.  D.,  Mycologist  in  Cheese  Investigations,  Dairy  Division. 
Pp.  39,  flgs.  3.    Bulletin  No.  82.    April  12,  1906.    Price,  5  cents 4, 500 

'he  Poultry  Industry  of  Petaluma,  Cal.  By  P.  H.  Lawler,  Petaluma, 
Cal.    Pp.  316-322,  pis.  3.    Circular  No.  92.    May  12,  1906 500 

"he  Fecundity  of  Poland  China  and  Duroc  Jersey  Sows.  By  George  M. 
Rommel,  Animal  Husbandman.  Pp.  12.  Circular  No.  95.  June  2, 
1906 2, 800 

'oot-Rot  of  Sheep:  Its  Nature,  Cause,  and  Treatment  By  John  R. 
Mohler,  V.  M.  D.,  Chief,  and  Henry  J.  Washburn,  D.  V.  S.,  Acting 
Assistant  Chief  of  Pathological  Division.  Pp.  39,  fig.  1,  pis.  3.  Bul- 
letin No.  63.    Reprint,  June  2,  1906.     Price,  10  cents 600 

n vest!, era t Ions  In  the  Manufacture  and  Storage  of  Butter.  I. — ^The 
Keeping  Qualities  of  Butter  Made  under  Different  CJonditions  and 
Stored  at  Different  Temperatures.  By  C.  E.  Gray,  Dairy  Expert  in 
Charge  of  Butter  Investigations,  Dairy  Division.  With  Remarks  on 
the  Scoring  of  the  Butter.  By  G.  L.  McKay,  Professor  of  Dairying. 
Iowa  State  College.  Pp.  24.  Bulletin  No.  84.  June  19,  1906.  Price, 
10   cents 10, 000 

Experiments  with  Milk  Artificially  Infected  with  Tubercle  Bacilli. 
By  E.  C.  Schroeder,  M.  D.  V.,  Superintendent  of  Experiment  Station, 
and  W.  E.  Cotton.  Expert  Assistant  at  Exi>erlraent  Station.  Pp.  19. 
Bulletin  No.  80.    June  29,  1906.       Price,  10  cents 2,000 

:enovatod  Butter:  Its  Origin  and  History.  By  Levi  Wells,  Inspector, 
Dairv  Division.  Pp.  li,  393-398.  (From  Yearbook  of  Department  of 
Agriculture  for  1905.)     June  30,  1906 500 

;utter  Making  on  the  Farm.  By  C.  P.  Goodrich,  Dairy  Instructor, 
Farmers'  Institute  Department,  University  of  Wisconsin.  Under  Su- 
pervision of  the  Dairy  Division,  Bureau  of  Animal  Industry.    Pp.  20. 

Farmers'  Bulletin  No.  57,  revised.    Reprint,  July  31,  1905 10,000 

Reprint,  November  0,  1905 10,000 
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Pig  ManagemenL  By  George  M.  Rommel,  B.  S.  A.,  Expert  in  Animal 
Husbandry.  Pp.  40,  figs.  22.  Farmers'  Bulletin  No.  205.  Reprint,  Au- 
gust 4,   1905 15,000 

Reprint,  October  11,  1905 20,0(» 

Reprint,  January  31,  1900 20,00i) 

Reprint,  March  28,  1900 20,000 

Reprint,  May  2,  1906 30,001 

Reprint,  May  10,  1906 40.000 

Raising  Sheep  for  Mutton.     By  Charles  F.  Curtiss,  Director  of  Iowa  \ 

Agricultural  Experiment  Station.    Pp.  48,  figs.  18.    Farmers'  Bulletin 

No.  96.    Reprint,  August  18,  1905 10,000 

Reprint,  February  a  1906 15,000 

Reprint,  May  9,  1906 20,000 

The  Cream  Separator  on  Western  Farms.  By  E.  H.  Webster,  Dairy  Di- 
vision.    I>p.  24.     Farmers*   Bulletin  No.  201.     Reprint,   August  21, 

1905    10,000 

Reprint,  November  21,  1905 _.    10,000 

Reprint  May  8,  1906 20,000 

Care  of  Milk  on  the  Farm.  By  R.  A.  Pearson,  B.  S.,  Assistant  Chief  of 
Dairy  Division.    Pp.  40.    Farmers'  Bulletin  No.  63.    Reprint,  August 

21,    1905 10.000 

Reprint,  November  18.  1905 ' 15,000 

Reprint,  March  2:5,  1906 laOOO 

Poultry  Raising  on  tlie  Farm.  By  D,  E.  Salmon,  D.  V.  M.,  Chief  of  Bu- 
reau.   Pp.  16,  figs.  31.    Farmers'  Bulletin  No.  141.     Reprint,  August 

23.    1905 20.000 

Reprint,  November  21,  1905 15,000 

Reprint,  January  29,  1906 2a  000 

Reprint,  March  17,  1906 20,000 

Reprint,  May  3,  1906 40,000 

Standard  Varieties  of  Chickens.  By  George  E.  Howard,  Secretary  of 
National  Poultry  and  Pigeon  Association,  Under  the  Supervisiou  of 
Dr.  D.  E.  Salmon,  Chief  of  Bureau  of  Animal  Industry.    Pp.  48,  figs. 

42.    Farmers'  Bulletin  No.  51,  revised.    Reprhit  August  23,  1905 20,000 

Reprint,  November  21,  1905 15,000 

Reprint,  February  5,  1906 15,000 

Reprint,  April  30,  1906 20,000 

Reprint,  May  28,  1906 20.000 

Some  Essentials  in  Beef  Production.  By  Charles  F.  Curtiss,  Director 
of   tlie   Iowa    Agricultural    Exi)oriment    Station.     Pp.   24,    fiigs.    J 7. 

Fanners'  Bulletin  No.  71.    Reprint,  August  24,  1905 10,000 

Reprint,  January  27,  100() 10,000 

Repnnt,  May  7,  1906 15,000 

Turkeys:  Standard  Breeds  and  Management.  By  T.  F.  McGrew,  New 
York  City.  Pp.  40,  figs.  12.  Farmers'  Bulletin  No.  200.  Reprint,  Au- 
gust 24,  1005 20,000 

Reprint,  I)oi-ember  21,  1005 20.000 

Iteprint,  February  20,  1906 20,000 

Itoprint,  April  23,  1906 20,000 

Hog  CMiolcni  ami  Swine  Plague.  liy  D.  K.  Salmon,  D.  V.  M.,  Chief  of 
the  Bureau.    Pp.  1(>.    Farmers'  Bulletin  No.  24.    Reprint  August  25, 

1905 10.000 

R(>print,  November  :\,  1905 15,000 

Reprint,  April  (;,  1006 20,000 

Breeds  of  Dairy  Cattle.  By  Henry  E.  Alvord.  C.  E.,  Chief  of  Dairy 
Division.     Pp.  48,  figs.  21.     Farmers'  Bulletin  No.  106.     Reprint,  Au- 

ist  25,  1905 16.000 

teprint,  January  15.  l!K)6 ^ 20,000 

ieprint  April  17,  liKXi 30,000 

'og  Raising  in  the  South.    By  S.  M.  Tracy.  M.  S.,  formerly  Director  of 
:he  Mississippi  Agricultural  I']xi>eriment  Station.    Pp.  40.     Farmers* 

f^ulletin  No.  100.    Reprint.  August  26,  11X)5 .    10.000 

Reprint,  January  27,  1^«-       15,000 

>«T-5«f    \p  •      4    ioo(  .    _.    10,000 
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Copies, 
icks  and  Geese:  Standard  Breeds  and  Management    By  George  E. 
Howard,  Secretary  of  National  Poultry  and  Pigeon  Association.    Pp. 
48.  figs.  37.    Farmers'  Bulletin  No.  64.    Reprint,  August  29,  1905 15, 000 

Reprint,  January  16,  1906 10,000 

Reprint,  June  27,  1906 10,000 

le  Angora  Goat.    By  George  Fayette  Thompson,  Editorial  Clerk.    Pp. 

48.  figs.  7.    Farmers'  Bulletin  No.  137.    Reprint,  September  11,  1905—     10, 000 

Reprint.  April  28,  1906 15,000 

arketing  Live  Stock.  By  Prof.  Charles  S.  Plumb,  Professor  of  Animal 
Husbandry,  College  of  Agriculture  and  Domestic  Science,  Ohio  State 
University.  Pp.  40.  Farmers'  Bulletin  No.  184.  Reprint,  Septem- 
ber 13,  1905 15,000 

Reprint,  April  27,  1906 20,000 

orseshoeing.  By  John  W.  Adams,  A.  B.,  V.  M.  D.,  Professor  of  Sur- 
gery and  lecturer  on  Shoeing,  Veterinary  Deimrtment,  University  of 
Pennsylvania.  Pp  30,  figs.  18.  Farmers'  Bulletin  No.  179.  Reprint, 
September   18,   1905 15,000 

Reprint,  March  6,  1906 10,000 

Reprint  May  10,  1906 20,000 

eat  on  the  Farm :  Butchering,  Curing,  and  Keeping.  By  Andrew 
Boss,  of  the  College  of  Agriculture,  University  of  Minnesota.  Pp. 
38,  figs.  35.    Farmers'  Bulletin  No.  183.    Reprint  September  18,  1905-     15, 000 

Reprint  Dect^mber  29,   1905 . 15,000 

Reprint  March  28,  1906 15,000 

le  Dairy  Herd :  Its  Formation  and  Management  By  Henry  E. 
Alvord,  C.  E.,. Chief  of  Dairy  Division.  Pp.  30.  Farmers'  Bulletin 
No.  55,  revised.    Reprint  September  27,  1905 10,000 

Reprint  January  15,  1905 ' 10,000 

Reprint  March  20,  1906 20,000 

luab  Raising.  By  William  E.  Rice.  Pp.  32,  figs.  11.  Farmers'  Bul- 
letin No.  177,  revised.    Reprhit  October  4,  1905 10, 000 

Reprint  February  7,  1906 10,000 

Reprint  April  2,  1906 15,000 

Ilk  Fever :  Its  Simple  and  Successful  Treatment  By  John  R.  Mohler, 
V.  M.  D.,  Chief  of  Pathological  Division.  Pp.  16,  figs.  2.  Farmers' 
Bulletin  No.  206.    Rei)rint  October  12,  1905 15.000 

Reprint  March  27,  1906 10,000 

rabies  of  Cattle.  By  Richard  W.  Hickman,  V.  M.  D.,  Chief  of  Quaran- 
tine Division.  Pp.  32,  figs.  17.  Farmers'  Bullethi  No.  152,  revised. 
Reprint  November  4,  1905 10,000 

Reiirint  May  23,  1906 5,000 

cubation  and  Incubators.     By  Richard  H.  Wood,  M.  D.     Pp.  32,  figs. 

11.     Farmers'   Bulletin  No.  236.     November  22,   1905 30,000 

Reprint  March  19,  1906 I 20,000 

Reprint  May  2t  1906 30,000 

)nformation  of  Beef  and  Dairy  Cattle.  By  Andrew  M.  Soule,  Pro- 
fessor of  Agriculture  and  Vice-Director  of  Tennessee  Agricultural 
Experiment  Station.  I»p.  44,  figs.  44.  Farmers'  Bulletin  No.  143. 
Rei)riut,  Docembor  8,  1905 15,000 

Rei>rint  April  21,  1906 10,000 

Litter  Makiujj:  on  the  Farm.  By  Edwin  H.  Webster,  M.  S.,  Chief  of 
Dairy  Division.  Pp.  .32.  Farmers'  Bulletin  No.  241.  January  20, 
1906 30,000 

Reprint  April  2:\,  1906 30,000 

Nib  in  Sheep.  By  1).  E.  Salmon,  D.  V.  M.,  Chief  of  the  Bureau,  and 
Ch.  Warden  Stiles,  Ph.  D.,  Zoologist  Pp.  46.  figs.  17.  Farmers' 
Bulletin  No.  159.     Reprint  January  24,  1906 10,000 

Uei)riut,  May  8,  1906 5,000 

airyiui;  in  the  South.  By  S.  M.  Tracj',  M.  S.,  formerly  Director  of  the 
Mississiiipi  Aj;rieultural  Experiment  Station.  Pp.  48,  figs.  4.  Far- 
mers' Bulletin  No.  151.     Reprint  January  25,  1906 10,000 

leese  Makinjjj  on  the  Farm.  Compiled  by  Henry  E.  Alvord,  Chief  of 
Dairy  Division.  Pp.  16,  figs.  3.  Farmers'  Bulletin  No.  166.  Reprint 
February  19,  ItXKJ 10,000 
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Co| 
Facts  About  Milk.     By  R.  A.  Pearson,  M.  S.,  Professor  of  Dairy  Indus- 
try,   College    of    Agriculture,    Cornell    University.     Pp.    32,    figs.  & 

Farmers'  Bulletin  No.  42,  revised.     April  11,  1906 20 

Texas  or  Tick  Fever  and  Its  Prevention.  By  John  R.  Mohler,  V.  M.  D., 
Chief  of  Pathological  Division.  Pp.  46,  figs.  6.  Farmers*  Bulletin 
No.  258.    June  19,  1906 

BIOLOGICAL   SURVEY. 

Importation  of  Snakes  into  Hawaii.  Biological  Survey.  Pp.  1.  Cir- 
cular No.  48.     July  6.  1905 

Directions  for  Preparing  Specimens  of  Large  Mammals  in  the  Field. 
By  C.  Hart  Merriani,  Chief.  Pp.  4,  figs.  6.  Circular  No.  49.  August 
19,    1905 : 

Directory  of  State  Oflicials  and  Organizations  Conc*emed  with  the  Pro- 
tection of  Birds  and  Game,  1005.  By  T.  S.  Palmer,  Assistant  in 
Charge  of  Game  Preservation.  Pp.  16.  Circular  No.  50.  August  28, 
1905  

Birds  Known  to  Eat  the  Boll  Weevil.  By  Vernon  P.  Bailey,  Chief 
Field  Naturalist.  Pp.  16.  Bulletin  No.  22.  September  18,  1905. 
Price,  5  cents 

The  Economic  Value  of  the  Bobwhite.  By  Sylvester  D.  Judd,  Assistant 
Ornithologist.  Pp.  iii,  193-204,  pi.  1.  (From  Yearbook  of  Depart- 
ment of  Agriculture  for  1903.)     Reprint,  September  20,  1905 

The  Bobwhite  and  Other  Quails  of  the  United  States  in  Their  Economic 
Relations.  By  Sylvester  D.  Judd,  Assistant.  Pp.  06,  pis.  2,  figs.  10. 
Bulletin  No.  21.     October  7,  1905.     Price,  5  cents 

North  American  Fauna,  No.  25.  Biological  Survey  of  Texas.  Life 
Zones,  with  Characteristic  Species  of  Mammals,  Birds,  Reptiles,  and 
Plants.  Reptiles,  with  Notes  on  Distribution.  Mammals,  with  Notes 
on  Distribution,  Habits,  and  Economic  Importance.  By  Vernon 
Bailey,  Chief  Field  Naturalist.  Pp.  222,  pis.  16,  figs.  24.  October  24. 
1905 

The  Horned  Larks  and  Their  Relation  to  Agriculture.  By  W.  L. 
McAtee,  Assistant.  I*p.  35,  pis.  2,  figs.  3.  Bulletin  No.  23.  November 
15,  1905.     Price,  5  cents 

The  Grouse  and  Wild  Turkeys  of  the  United  States,  and  Their  Economic 
Value.  By  Sylvester  D.  Judd,  Assistant.  Pp.  55,  pis.  2.  Bulletin 
No.  24.     December  18,  1905.     Price,  10  cents 

Some  New  Facts  About  the  Migration  of  Birds.  By  Wells  W.  Cooke, 
Assistant.  Pp.  16,  figs.  2.  (From  Yearbook  of  Department  of  Agri- 
culture for  1903.)     Reprint,  January  3,  1906 

Report  of  the  Chief  of  the  Division  of  Biological  Survey  for  1905.  By 
C.  Hart  Merriam.  Pp.  ii,  303-315.  (From  Annual  Reports,  De- 
partment of  Agriculture.)     January  25,  1900 

List  of  Publications  of  the  Biological  Survey,  Department  of  Agri- 
culture, 1906.     Pp.  6.     Circular  No.  51.     February  7,  1906 

Directions  for  Destroying  Pocket  Gophers.  By  David  E.  Lantz, 
Assistant.     Pp.  4,  figs.  3.     Circular  No.  52.     February  17,  190G 

Protection  and  Importation  of  Birds  under  Act  of  Congress  Approved 
May  25,  1900.     I*p.  (J.     Circular  No.  29.     Reprint,  May  1.  1906 

The  Jack  Rabbits  of  the  United  States.  By  T.  S.  Palmer,  M.  D.. 
Assistant  Chief.  I*p.  88,  pis.  (>,  figs.  3.  Bulletin  No.  8,  revised.  Re- 
print, May  3,  1906.     Price,  10  cents 

Definitions  of  Open  and  Close  Seasons  for  Game.  By  Plenry  Oldys, 
Assistant.     Pp.  8.     Circular  No.  43.     Reprint,  May  4,  1900 

^he  Meadow  Lark  and  Baltimore  Oriole.  By  F.  E.  L.  Beal,  Assistant 
Ornithologist.     Pp.   419-430,    figs.   2.     (From   the   Yearbook    of   the 

department  of  Agriculture,  1895.)     Reprint.  May  11,  1906 

iird  Dav  in  the  Schools.     By  T.  S.  Palmer.  Acting  Chief  of  Division. 

Pp.  4.     Circular  No.  17.     Reprint,  May  12,  1906 

Vild    Animals  and  Birds  which  May  be  Imported  without  Permits. 
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Copies, 
^eral  Game  Protection :  A  Five  Years*  Retrospect    By  T.  S.  Palmer, 

Assistant  in  Charge  of   Game  Preservation.    Pp.  ii,  541-562.    PI.  1, 

figs.  13.     (Reprint  from  Yearboolc  of  Department  of  Agriculture  for 

1905.)     June  8,  1906 5,000 

Irds  that  Eat  the  Cotton  Boll  Weevil.  A  Report  of  Progress.  By 
Arthur  H.  Howell.  Pp.  22.  Bulletin  No.  25.  June  27,  1905.  Price, 
10  cents _• 5,000 

ame  Laws  for  1905.  A  Summary  of  the  Provisions  Relating  to  Sea- 
sons, Shipments,  Sale,  and  Licenses.  By  T.  S.  Palmer,  Henry  Oldys, 
and  R.  W.  Williams,  Jr.,  Assistants.  Pp.  56.  Farmers*  Bulletin  No. 
230.     September  26,  1905 30,000 

ome  Common  Birds  in  Their  Relation  to  Agriculture.  By  F.  E.  L. 
Beal,  B.  S.,  Assistant  in  Charge  Economic  Ornithology.     Pp.  48,  figs. 

22.     Farmers'  Bulletin  No.  54.     Reprint,  September  30,  1905 15,000 

Reprint,  April  16,  1906 10,000 

he  Relation  of  Coyotes  to  Stock  Raising  in  the  West  By  David  E. 
Ckntz,  M.  S.,  Assistant  Pp.  24,  fig.  1.  Farmers*  Bulletin  No.  226. 
Reprint  Ckrtober  25,  1905 15,000 

mportation  of  Game  Birds  and  Eggs  for  Propagation.  By  T.  S. 
Palmer  and  Henrv  Oldys,  Assistants.  Pp.  30,  fig.  1.  Farmers*  Bul- 
letin No.  197.    Reprint,  February  20,  1906 10,000 

BUBEAU   OF   CHEMISTRY. 

'ruit  and  Fruit  Products.  Chemical  and  Microscopical  Examination. 
Prepared  under  the  Direction  of  W.  D.  Bigelow,  Chief  of  Food 
Laboratory.  By  L.  S.  Munson,  L.  M.  Tolman,  and  Burton  J.  Howard. 
Pp.  114,  pis.  12.     Bulletin  No.  66,  revised.     July  7,  1905.     Price,  20 

cents   500 

Reprint  May  23,  1906 500 

detection  of  Cotton-Seed  Oil  In  Lard.  By  L.  M.  Tolman,  Division  of 
Foods.  Pp.  Ill,  359-362.  (From  Yearbook  of  Department  of  Agricul- 
ture for  1904.)     July  6,  1905 300 

ummarv  of  Experiments  on  the  Relation  of  Soil  Acidity  to  Fertility. 
By  F.P.  Veltch.  Pp.  183-187.  (From  Bulletin  No.  90.)  July  25, 
1IK)5 200 

'he  Influence  of  Environment  Upon  the  Composition  of  the  Sugar 
Beet,  1903.  By  Harvey  W.  Wiley,  Chief  of  Bureau.  In  Collabora- 
tion with  the  Weather  Bureau  and  the  Agricultural  Experiment  Sta- 
tions of  California,  Colorado.  Indiana,  Iowa,  Kentucky,  New  York 
(Geneva  and  Ithaca),  Oregon    (Union),  Wisconsin,  and  Wyoming. 

Pp.  39.  figs.  3.     Bulletin  No.  95.     July  27,  1905.     Price,  5  cents 2,000 

Reprint   October  19,   1905 1,000 

Ixperiments  in  the  Culture  of  Sugar  Cane  and  Its  Manufacture  Into 
Table  Simp.  A  Report  on  the  Investigations  conducted  at  Waycross 
and  Cairo,  Ga.,  in  1903  and  1904.  By  H.  W.  Wiley,  Chief,  with  the 
Collaboration  of  G.  L.  Spencer,  W.  B.  Roddenbery,  G.  R.  Youmans, 
and  Arthur  Given  of  the  Bureau  of  Chemistry.     Pp.  78,  pis.  5,  figs.  6. 

Bulletin  No.  1)3.     August  4,  1905.     Price,  10  cents 3,000 

Reprint,  October  IG,  1905 2,500 

.  Study  of  Cider  Making  in  France,  Germany,  and  England,  with  Com- 
ments and  Comi)arisons  on  American  Work.  By  William  B.  Alwood, 
Special  Agent  of  the  U.  S.  Department  of  Agriculture,  and  Mycologist 
of  the  Virginia  Agricultural  Station.  Pp.  114.  pis.  7,  figs.  26.  Bul- 
letin No.  71.     Reprint  August  16,  1905.     Price,  20  cents 1,000 

'he  Chemical  Composition  of  Apples  and  Cider.  I. — The  Composi- 
tion of  Apples  in  Relation  to  Cider  and  Vinegar  Production.  II. — 
The  Composition  of  Cider  as  Determined  bj'  Dominant  Fermentation 
with  Pure  Yeasts.  By  Wm.  B.  Alwood,  Special  Agent  U.  S.  Depart- 
ment of  Agriculture,  and  Mycologist  of  the  Virginia  Agricultural 
Experiment  Station;  R.  J.  Davidson,  Special  Agent,  U.  S.  Depart- 
ment of  Agriculture,  and  Chemist  of  the  Virginia  Agricultural 
Experiment  Station,  and  W.  A.  P.  Moncure,  Assistant  Mycologist, 
Virginia  Agricultural  Exi>eriment  Station.  Pp.  46.  Bulletin  No. 
88.     Reprint,  August  23,  1905.     Price,  5  cents 1,500 
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Cop 
Influence  of  Food  Preservatives  and  Artificial   Oolors  on  Digestion 

iind  Health.  I.— Boric  Acid  and  Borax.  By  H.  W.  Wiley,  M.  D., 
with  the  Collaboration  of  W.  D.  Bigelow,  Chief  of  the  Division  of 
Foods,  and  others.  Pp.  477,  fig.  1.  Bulletin  No.  84,  Part  1.  Re- 
print, August  25,  1905.     Price,  30  cents 1. 

Proceedings  of  the  Twenty-first  Annual  Convention  of  the  Association 
of  Ofliclal  Agricultural  Chemists.  H«ld  at  St  Louis,  Mo.,  September 
26,  27,  and  28,  1904.     Edited  by  Harvey  W.  Wiley.  Secretary.     Pp. 

254.     Bulletin  No.  90.     August  20,  1905.     Price,  15  cents 1, 

Reprint,  May  4,   1900 

Studies  on  Apples.  I. — Storage,  Respiration,  and  Growth.  II. — In- 
soluble Carbohydrates  or  Marc.  III. — ^Microscopic  and  Macroscopic 
Examinations  of  Apple  Starch.  By  W.  D.  Bigelow,  H.  C.  Gore, 
and  B.  J.  Howard,  of  the  Bureau  of  Chemistry.  Pp.  100,  pis.  5, 
figs.  30.     Bulletin  No.  94.     August  29,  1905.     Price,  10  cents a 

Report  on  Soils.  By  Cyril  G.  Hopkins,  Referee.  l*p.  170-179,  fig.  L 
(From  Bulletin  No.  90,  Bureau  of  Chemistry.)     August  22,  1905 

Analysis  of  the  Mexican  Plant  Tccoma  mollis  H.  B.  K,  By  L.  P. 
Kebler  and  A.  Seidell,  Drug  Laboratory.  Pp.  6.  Circular  No.  24. 
September  5,   1905 2 

Influence  of  Environment  on  the  Composition  of  the  Sugar  Beet,  1904, 
Together  with  a  Summary  of  the  Five-Year  Investigation.  By  Har- 
vey W.  Wiley,  Chief  of  Bureau,  in  Collaboration  with  the  Agricul- 
tural Experiment  Stations  of  California,  Colorado,  Indiana,  Iowa, 
Kentucky,  Michigan,  New  York  (Geneva  and  Ithaca),  North  Caro- 
lina, Utah,  Virginia,  and  Wisconsin.     Pp.  66,  figs.  10.     Bulletin  No. 

9(3.     September  11,  1905.     Price,  5  cents 2 

Reprint,  October  10,   1905 1 

The  Effect  of  Water  on  Rock  Powders.  By  Allerton  S.  Cushman, 
Chemist,  Division  of  Tests.  Pp.  24,  pis.  4.  Bullethi  No.  92.  Re- 
print, Octol)er  0,  1905.     Price,  15  cents 

Methods  for  the  Detection  of  Renovated  Butter.  (Cooperative  Work, 
Associaticm  of  Oflicial  Agricultural  Chemists,  1905.)  By  G.  B.  Pat- 
rick, Referee  on  Dairy  Products,  Chief,  Dairy  Lal)oratory.  Pp.  6. 
Circular  No.  10.  revised.     Reprint  October  10,  1905 1 

The  Influence  of  Soil  and  Climate  Upon  the  Composition  of  the  Sugar 
Beet.  1901.  By  Harvey  W.  Wiley,  Chief  of  Bureau,  in  Collaboration 
witli  the  Weather  Bureau  and  the  Agricultural  Experiment  Stations 
of  Indiana,  Iowa,  Kentucky,  Michigan,  New  York,  Utah,  Virginia, 
and  Wisconsin.  Pp.  42.  Bulletin  No.  74.  Reprhit,  October  16, 
1905.     Price,   5   cents ] 

The  Influence  of  Environment  Upon  the  Composition  of  the  Sugar 
Beet,  1000.  By  Harvey  W.  Wiley,  Chief  of  Bureau,  hi  Collaboration 
with  the  Weather  Bureau  and  the  Agricultural  Experiment  Stations 
of  Indiana,  Iowa,  Kentnclcy,  Michigan,  New  York,  Cornell  Univer- 
sity, North  Carolina.  Utah,  and  Wisconsin.  Pp.  32,  charts  3.  Bul- 
letin No.  (;4.    Reprint,  October  19,  1905.    Price,  5  cents ] 

The  Influence  of  Envinmment  Upon  the  Composition  of  the  Sogar 
Beet,  1902.  including  a  Study  of  Irrigated  Sections.  By  Harvey  W. 
Wiley,  Chief  of  Bureau,  in  Collaboration  with  the  Weather  Bnrean 
and  the  Agricultural  Experiment  Stations  of  California,  Colorado,  In- 
diana, Kentucky,  Michigan,  New  York,  Utah,  Virginia,  and  Wiscon- 
sin. I»p.  50,  figs.  5.  Bulletin  No.  78.  Reprint,  October  23,  1906. 
Price,  5  cents ! 

Methods  of  Analysis  of  Insecticides  and  Fungicides.  By  J.  K.  Hay- 
wood, Chief,  Miscellaneous  Laboratory.  Pp.  11.  Circular  No.  10, 
revised.     Reprint,  October  11,   1905 1 

Studies  on  Peaches.  I. — Analyses  of  Peaches.  II. — Changes  in  Chem- 
ical Composition  of  the  Peach  During  Growth  and  Ripening.  III. — 
Effect  of  Storage  on  the  Composition  of  Peaches.  By  W.  D.  Big- 
elow, Chief.  Division  of  Foods,  and  H.  C.  Gore,  Assistant  Cliemlst 
Pp.  32.    Bulletin  No.  97.    October  26,  1905.    Price,  5  cents ! 
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ods  and  Food  Control.  Revised  to  July  1,  1905.  I. — Federal  Laws 
and  Laws  of  Alabama,  Alaska,  Arizona,  Arkansas,  California,  Colo- 
rado and  Connecticut  By  W.  D.  Bigelow,  Chief,  Division  of  Foods. 
Pp.  98.  Bulletin  No.  69,  Part  I,  revised.  December  13,  1905.  Price, 
5    cents 1, 800 

Reprint  March  15,  1906 1,000 

ods  and  Food  Control.  Revised  to  July  1,  1905.  IL — Laws  of  Dela- 
ware, the  District  of  Columbia,  the  Dominion  of  Canada,  Florida, 
Georgia,  Hawaii,  Idaho,  Illinois,  Indiana,  and  Iowa.  By  W.  D. 
Bigelow,  Chief,  Division  of  Foods.  Pp.  Iv,  99-200.  Bulletin  No. 
59,  Part  II,  revised.    December  18,  1905.    Price,  5  cents 1,800 

Reprint  March  15,   1906 1,000 

ovisional  Methods  for  the  Analysis  of  Foods  Adopted  by  the  Asso- 
ciation of  Official  Agricultural  Chemists,  November  14-16,  1901.  Ed- 
ited by  H.  W.  Wiley,  Secretary,  with  the  Collaboration  of  W.  D.  Big- 
slow,  Referee  on  Food  Adulteration.  Pp.  169.  Bulletin  No.  65.  Re- 
print December  18,  1905.    Price,  10  cents 500 

Reprint  May  14,   1906 500 

ganization  of  the  Bureau  of  Chemistry.  Pp.  18.  Circular  No.  14, 
revised.     Januarj-   13,   1906 1,000 

Reprint  May  3,  1906 1,000 

:periments  in  the  Culture  of  Sugar  Cane  and  Its  Manufacture  into 
Table  Sirup.  A  Report  on  the  Investigations  Conducted  at  Waj-- 
croRS  and  Cairo.  Ga.,  in  1903  and  1904.  By  H.  W.  Wiley,  Chief,  with 
the  Collaboration  of  G.  L.  Spencer,  W.  B.  Roddenbery,  G.  R.  You- 
mans.  and  Arthur  Given,  of  the  Bureau  of  Chemistry.  Pp.  78,  pis. 
5,  figs.  6.    Bulletin  No.  93.    Reprint  January  19,  1906.    Price,  10 

cents    1,000 

ods  and  Food  Control.  Revised  to  July  1,  1905.  VI. — Laws  of  Ohio, 
3klnhoma,  Oregon,  Pennsylvania,  and  the  Philippine  Islands.  By 
^\  D.  Bigelow,  Chief,  Division  of  Foods,  Pp.  iii,  459-548.  Bulletin 
S'o.  69,  Part  VI,  revised.    February  5,  1906.    Price,  5  cents 1, 800 

Reprint  June  1,  1906 1,000 

port  of  the  Chemist  for  1905.  By  H.  W.  Wiley.  Pp.  il,  495-623. 
(From    Annual    Reports,    Department   of    Agriculture).      February 

r,   1906  500 

tracts  from  the  Proceedings  of  the  Association  of  Official  Agricul- 

ural  Chemists,  1905.     Pp.  16.     Circular  No.  26.     February  7,  1906.      2,300 

operative  Work  on  Fats  and  Oils,  Association  of  Official  Agricultural 

:hemists.  1906.     Pp.  6.     Circular  No.  27.     February  10,  1906 1,500 

neral  Waters  of  the  United  States.  I. — Classification  and  Methods 
)f  Analysis.  II. — Commercial  Waters.  III. — Saratoga  Waters 
Sampled  at  Source,  By  J.  K.  Haywood,  Chief,  Miscellaneous  Labora- 
ory,  with  the  Collaboration  of  B.  II.  Smith,  Assistant  Chemist.  Pp. 
100.     Bulletin  No.  91.    December  28,  1905.    Price,  10  cents 2,500 

Reprint  May  8,  1906 500 

ioring  Matters   for  Foodstuffs  and   Methods   for   Their  Detection. 

?p.  40.     Circular  No.  25.     January  3,  1906 1,600 

Reprint  May  21,  1906 500 

ods  and  Food  Control.  III. — Laws  of  Kansas,  Kentucky,  Louisiana, 
Elaine,  >Lirvland,  and  Massachusetts.  By  W.  D.  Bigelow,  Chief, 
Division  of  Foods.  Pp.  iii.  201-271.  Bulletin  No.  69,  Part  III,  re- 
riscd.    January  0,  1906.    Price,  5  cents 1,800 

Reprint  April  18,  1906 1,000 

ods  and  Food  Control.  IV. — Laws  of  Michigan,  Minnesota,  Missis- 
sippi. Missouri.  Montana,  Nebraska.  Nevada,  and  New  Hampshire. 
3v  W.  D.  Bigelow,  Chief,  Division  of  Foods.  Pp.  iv,  273-372.  Bulle- 
in  No.  60.  Part  IV,  revised.     January  15,  1906.     Price,  5  cents 1,800 

Reprint  April  27,  1906 1,000 

ods  and  Food  Control.  V. — Laws  of  New  Jersey,  New  Mexico,  New 
lork.  North  Carolina,  and  North  Dakota.  By  W.  D.  Bigelow.  Chlet 
division  of  Foods.  Pp.  iii.  373-457.  Bulletin  No.  69,  Part  V,  revised, 
ranurrv'  18,  1906.     Price,  5  cents 1,800 

Reprint  April  28,  1906 1,000 
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Copici 
Results   of   Borax   Experiment    Pp.   27.    Circular   No.    15.     Reprint; 
February  20,  1906 : 

Foods  and  Food  Ck)ntrol.  VIII. — Laws  of  Virginia,  Washington,  West 
Virginia,  Wisconsin,  and  Wyoming.  By  W.  D.  Bigelow,  Chief, 
Division  of  Foods.     Pp.   iii,  639-704.     Bulletin  No.  69,   Part  VIII, 

revised.     February  24,  1906.     Price,  5  cents l.K 

Reprint,  April  5,  1906 l.« 

Foods  and  Food  Control.  VII. — Laws  of  Porto  Rico,  Rhode  Island, 
South  Carolina,  South  Dakota,  Tennessee,  Texas,  Utah,  and  Vermont 
By  W.  D.  Bigelow,  Chief,  Division  of  Foods.  Pp.  iv,  549-637.  Bulle- 
tin No.  69,  Part  VII,  revised  to  July  1,  1905.     February  26,  190a 

Price,  5  cents 1,* 

Reprint  May  21,  1906 1, 

Proceedings  of  the  Seventeenth  Annual  Convention  of  the  Association 
of  Official  Agricultural  Chemists.  Held  at  Washington,  D.  C,  Novem- 
ber 16,  17.  and  19,  1900.  Edited  by  Harvey  W.  Wiley,  Secretary.  Pp. 
163,  pis.  2.     Bulletin  No.  62.     Reprint  April  20,  1906.     Price,  10  cents.        2 

Some  Forms  of  Food  Adulterations  and  Simple  Methods  for  Their 
Detection.  By  W.  D.  Bigelow,  Chief,  Division  of  Foods,  and  Burton 
J.  Howard,  Chief,  Microchemical  Laboratory.  Pp.  59.  Bulletin  No. 
100.     April  26,  1906.     Price,  10  cents 7,( 

Methods  for  the  Examination  of  Maple  Products.  Pp.  8.  Circular  No. 
23.     Reprint  April  28,  1906 : 

Cooperative  Work  on  the  Titer  Test,  Association  of  Official  Agricultural 
Chemists,  1904.     Pp.  6.     Circular  No.  22.     Reprint,  April  28,  1906 

Foods  and  Food  Adulterants.  Investigations  made  under  Direction  of 
H.  W.  Wiley,  Chief  of  the  Bureau  of  Chemistry.  By  W.  D.  Bigelow, 
with  the  Collaboration  of  Edward  Mackay  Chace,  L.  S.  Munson,  L.  M. 
Tolman,  and  others.  Part  tenth. — Preserved  Meats.  Pp.  ix,  1375- 
1517,  figs.  3.  Bulletin  No.  13.  Reprint  April  28,  1906.  Price,  10 
cents   1,< 

Proceedings  of  the  Nineteenth  Annual  Convention  of  the  Association 
of  Official  Agricultural  Chemists.  Held  at  Washington,  D.  C,  Octo- 
ber 2,  3,  and  4,  1902.  Edited  by  Harvey  W.  Wiley,  Secretary.  Pp. 
187,  figs.  5.     Bulletin  No.  73.     Reprint,  May  1,  1906.    Price,  10  cents. 

Adulterated  Drugs  and  Chemicals.  I. — Inferior  Drugs  and  Insidious 
Methods  of  Deception.  II. — Rose  Geranium  Oil  and  Its  Substitutes. 
III. — Phenacetin :  Methods  of  Analysis  and  Commercial  Status.  By 
Lyman  F.  Kebler,  Chief  of  Drug  Laboratory.  Pp.  47.  Bulletin  No. 
80.     Reprint  May  3,  1906.     Price,  5  cents 

Proceedings  of  the  Twentieth  Annual  Convention  of  the  Association  of 
Official  Agricultural  Chemists.  Held  at  Washington,  D.  C,  Novem- 
ber 10,  20,  and  21,  1903.  Edited  by  Harvey  W.  Wiley,  Secretary. 
Pp.  252.     Bulletin  No.  81.     Reprint  May  4,  1906.     Price,  15  cents 

Methods  of  Analysis  Adopted  by  the  Association  of  Official  Agricultural 
Chemists,  November  11, 12,  and  14, 1898.  Edited  by  Harvey  W.  Wiley, 
Secretary.  Pp.  86,  figs.  4.  Bulletin  No.  46,  revised  edition.  Reprint 
May  11,  1906.     Price,  5  cents 

Paris  Green  Spraying  Experiments.  By  J.  K.  Haywood,  Chief,  Insecti- 
cide and  Agricultural  Water  Laboratory,  in  Collaboration  with  the 
Division  of  Entomology,  U.  S.  Department  of  Agriculture,  and  the 
Agricultural  Experiment  Stations  of  Maryland,  New  York,  New 
Hampshire,  Rhode  Island,  South  Carolina,  and  Oregon.  Pp.  32,  pis.  2, 
figs.  2.     Bulletin  No.  82.     Reprint  May  12,  1906.     Price,  5  cents 

Provisional  Methods  for  the  Determination  of  Food  Preservatives  as 
Authorized  by  the  Association  of  Official  Agricultural  Chemists, 
1905.  By  W.  D.  Bigelow,  Chief,  Division  of  Foods,  and  Referee  of 
J^ood  Adulteration,  A.  O.  A.  C,  1901-1905.     Pp.  13.     Circular  No.  2a 

May  28,   1906 2, 

""ranges  in  Provisional  Methods  for  the  Analysis  of  Foods  and  Add!- 
ions  Thereto  ^'rom  1902  to  1905.  By  W.  D.  Bigelow,  Chief,  Divi- 
i^r    ,f  ^o/^ls      ^p.  20     '^irculflr  t^o  2P     June  2,  1906 1, 
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Copies. 
:ar  Beet:  Culture,  Seed,  Development,  Manufacture,  and  Sta- 

By  H.  W.  Wiley,  Chief  of  the  Bureau,  and  G.  L.  Spencer. 

(.     Farmers'  Bulletin  No.  52,  second  revision.     Reprint,  Janu- 

),  1906 10, 000 

rint,   April   25,   1906 10,000 

Id  Tests  for  the  Detection  of  Oleomargarine  and  Henovated 

•.     By   G.   E.   Patrick,   Assistant.     Pp.    12.     Farmers'   Bulletin 

a.     Reprint,  January  22,  1906 10,000 

rint.  May  3,   1906 5,000 

Sirup  Manufacture.     By  A.  A.  Denton,  Medicine  Lodge,  Kans. 

I,  figs.  26.     Farmers'  Bulletin  No.  135.     Reprint,  January  24, 

10,000 

des  and  Fungicides:  Chemical  Composition  and  Effectiveness 

•tain  Preparations.     By  J.  K.  Haywood,  in  Charge  of  Insecti- 

nd  Agricultural  Water  Laboratory,  cooperating  with  the  Divi- 

f  Entomology.     Pp.  16.     Farmers'  Bulletin  No.  146.     Reprint, 

:,  1906 10,000 

ENTOMOLOGY. 

W^eevils.    By  F.  H.  Chittenden,  S(\  D.,  in  Charge  of  Breeding 
iments.     Pp.  iii,  299-810,  pis.  3,  figs.  10.     (From  Yearbook  of 

tment  of  Agriculture  for  1904.)     Reprint,  July  6,  1905 500 

ngs  of  the  Seventeenth  Annual  Meeting  of  the  Association  of 
mic  Entomologists.     Pp.  123,  figs.  7.     Bulletin  No.  52.     July  8, 

Price,  10  cents 1,000 

rint,  April  12,  1906 500 

isects  Attacking  the  Stems  of  Growing  Wheat,  Rye,  Barley, 
'ats,  with  Methods  of  Prevention  and  Suppression.  By  F.  M. 
er,  M.  S.,  Special  Field  Agent.     Pp.  62,  figs.  15.     Bulletin  No. 

eprint,  August  15,  1905.    Price,  5  cents 1,500 

le  of  the  Exhibit  of  Economic  Entomology  at  the  Lewis  and 
Centennial  Exposition,  Portland,  Oreg.,  1905.  Compiled  by 
P.   Currie.     Pp.    127.     Bulletin   No.   53.     Reprint,   August  28, 

Price,  10  cents 1,000 

[iscellaneous  Results  of  the  Work  of  the  Bureau  of  Ento- 
V — VIII.  Prepared  under  the  Direction  of  the  Entomologist 
),  pis.  4,  figs.  20.     Bulletin  No.  54.     August  29,  1905.     Price, 

nts 3,500 

)servations  on  the  Cotton  Boll  Weevil.  By  E.  Dwight  Sander- 
urham,  N.  H.    Pp.  29-41,  fig.  1.    (From  Bulletin  No.  52,  Bureau 

:omology.)     August  16,  1905 200 

)rage  for  Cowpeas.  By  J.  W.  T.  Duvel,  Seed  Laboratory,  Bu- 
•f  Plant  Industry.     Pp.  il,  49-54,  pis.  2,  fig.  1.     (From  Bulletin 

L  Bureau  of  Entomology.)     September  7,  1905 400 

tony  Maple  Scale  (Pulvinaria  innutnerahilia  Rathvon).  By 
5anders,  Assistant.    Pp.  6,  figs.  4.    Circular  No.  64.    September 

•5 . 4,600 

aey  Bee:  A  Manual  of  Instruction  in  Apiculture.  By  EYank 
a,  M.  S.,  Assistant  Entomologist.  Pp.  118,  frontispiece,  pis.  11, 
6.     Bulletin  No.  1,  new  series,  third  edition.     September  20, 

Price,  15  cents 1,000 

rint.  May  9,  1906 1,000 

ton  Bollworm.  By  A.  L.  Quaintance  and  C.  T.  Brues.  Pp.  155, 
;.  figs.  27.     Bulletin  No.  50.     Reprint,  October  14,  1905.     Price, 

Its 1,000 

I  the  Mosquitoes  of  the  United  States :  Giving  Some  Account  of 
Structure  and  Biology,  with  Remarks  on  Remedies.  By  L.  O. 
'd.    Ph.   D.,   Entomologist.     Pp.   70,   figs.   22.     Bulletin  No.   25, 

?ries.     Reprint,  October  23,  1905.     Price,  5  cents 1,000 

it  Worm  ([sosojna  iritiri  Fitch).  By  F.  M.  Webster,  in  Charge 
eal  and  Forage  Crop  Insect  Investigations.  Pp.  5,  figs.  5.  Cir- 
Vo.  66.     October  23,  1905 3,600 
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Cop 
The  Cotton  Red  Spider  (Tetranychua  glovcri  Bks.).    By  E.  S.  G.  Titus, 
Special  Field  Agent    Pp.  5,  figs.  2.    Circular  No.  65.     November  1, 
1905 1. 

Reprint,  November  2,  1905 1, 

Bibliography  of  the  More  Important  Contributions  to  American  EJco- 
noniic  Entomology.  Part  VIII. — The  More  Important  Writings  Pub- 
lished Between  December  31,  1899,  and  January  1,  1905.  By  Nathan 
Banks,  Assistant  Entomologist.  Pp.  132.  November  11,  1905.  Price, 
10    cents 1, 

The  Most  Important  Step  in  the  Cultural  System  of  Controlling  the 
Boll  Weevil.     By  W.  D.  Hunter,  in  Charge  of  Cotton  Boll  Weevil  In- 
vestigations.    Pp.  7.    Circular  No.  56.     Reprint,  November  2,  1905—     1. 
Reprint,  June  30,  1906 1. 

Present  Status  of  the  Cotton  Boll  Weevil  In  the  United  States.  By 
W.  D.  Hunter,  in  Charge  of  Cotton  Boll  Weevil  Investigations.  Pp. 
ii,  191-204,  pis.  2,  fig.  1.  (From  Yearbook  of  Department  of  Agricul- 
ture for  1904.)     Reprint,  December  21,  1905 

The  Clover  Root-Borer  (Hylaatinus  ohsvurua  Marsham).  By  F.  M. 
Webster,  In  Charge  of  Cereal  and  Forage  Plant  Insect  Investigations. 
Pp.  3,  figs.  4.    Circular  No.  67.    December  29,  1905 3 

Report  of  the  Entomologist  for  1905.  By  L.  O.  Howard.  Pp.  11,  273- 
302.  (From  Annual  Reports,  Department  of  Agriculture.)  January 
31,  1906 1. 

The  Rearing  of  Queen  Bees.  By  E.  F.  Phillips,  Ph.  D.,  Expert  Apl- 
culturlst.     Pp.    32,    figs.    17.     Bulletin    No.    55.    January    31,    1906. 

Price,  5  cents (x 

Reprint,  April  16,  1906 2. 

The  Black  Hills  Beetle,  with  Further  Notes  on  Its  Distribution,  Life 
History,  and  Methods  of  Control.  By  A.  D.  Hopkins,  Ph.  D.,  in 
Charge  of  Forest  Insect  Investigations.  Pp.  24,  pis.  2,  figs  6.  Bul- 
letin No.  56.     February  6,   1906.    Price,  5  cents 4. 

Root  Maggots  and  How  to  Control  Them.  By  F.  H.  Chittenden,  in 
Charge  of  Breeding  Experiments.  Pp.  6,  figs.  5.  Circular  No.  6S, 
second  edition.     Reprint,  February  14,  19()6 3, 

Report  on  Miscellaneous  Cotton  Insects  In  Texas.  By  E.  Dwight 
Sanderson,  Special  Agent,  In  Cooperation  with  the  Entomological 
Department,  Agricultural  and  Mechanical  College  of  Texas.  Pp.  63, 
figs.  33.     Bulletin  No.  57.     February  27,  1906.    Price,  5  cents 2. 

How  to  Control  the  San  Jose  Scale.  By  C.  L.  Marlatt,  Entomologist 
and  Acting  Chief  In  Absence  of  Chief.  Pp.  8.  Circular  No.  42,  second 
series,  fourth  edition.     March  10,  1906 a 

The  Tobacco  Thrlps  and  How  to  Prevent  **  White  Veins  "  in  Wrapping 
Tobacco.  (Euthrips  nicotianw  Hinds.)  By  W.  A.  Hooker.  Special 
Field  Agent    Pp.  6.  figs.  21.    Circular  No.  68.    March  1,  1906 3 

House  Flies  (Musca  dotnestica  et  al.).    By  L.  O.  Howard.    Pp.  9,  figs.  9. 

Circular  No.  71  (revision  of  Circular  No.  35).     March  29,  1906 3 

Reprint,  June  5,  1906 1 

The  Principal  Household  Insects  of  the  United  States.  By  L.  O. 
Howard  and  C.  L.  Marlatt.  With  a  Chapter  on  Insects  AlTectlng  Dry 
Vegetable  Foods.  By  F.  H.  Chittenden.  Pp.  131,  figs.  64.  Bulletin 
No.  4,  new  scries,  revised.    Reprint,  April  12,  1906.    Price,  10  cents.     1 

Catalogue  of  the  Exhibit  of  Economic  Entomologj-  at  the  Louisiana 
Purchase  Exposition,  St.  Louis,  Mo.,  1904.  By  E.  S.  G.  Titus  and 
F.  C.  Pratt.  Pp.  155.  Bulletin  No.  64,  revised.  Reprint,  April  12, 
1906.     Price,   10  cents 

Trisects  Affecting  Domestic  Animals:  An   Account  of  the  Species  of 

Tmportance  in  North  America,  with  Mention  of  Related  Forms  Oc- 

urring  on  other  Animals.    By  Herbert  Osborn,  Professor  of  Zoology 

and  Entomology,  Iowa  Agricultural  Collecrc,  Ames,  Iowa.     Pp.  302, 

i)la.  5.    Bulletin  No.  5,  new  series.    Reprint,  April  13,  1906.    Price, 

^0   cents 

•!omo  Insects  Affecting  the  Production  of  Red  Clover  Seed.  By  F.  M. 
Vebster,  In  Charge  of  Cc-^al  and  Forage-Plant  Insect  Investigations. 
>-»    0    l<r*  '^Ir'-ilnr  ^  .      -Wi        \pfi      ±    1906 5 
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he  Hesian  Fly  (Mayetiola  Cecidomyia  destructor  Say).  By  F.  M. 
Webster,  in  Charge  of  Cereal  and  Forage-Plant  Insect  Investiga- 
tions.    Pp.  16.  figs.  16.     Circular  No.  70.     April  14,  1906 8,000 

he  San  Jose  Scale:  Its  Occurrences  in  the  United  States,  With  a 
Full  Account  of  Its  Life  History  and  the  Remedies  to  be  Used 
Against  It  By  L.  O.  Howard  and  C.  L.  Marlatt  Pp.  80,  figs.  S. 
Bulletin  No.  3,  new  series.  Reprint,  April  14,  1906.  Price,  10 
cents    1, 000 

he  Periodical  Cicada  in  1906  (Tihicen  aeptendecim  L.).  By  a  L. 
Marlatt,  Entomologist  and  Acting  Chief  in  Absence  of  Chief.    Pp.  S, 

figs.  3.     Circular  No.  74.     April  18,  1906 3,000 

Reprint,  May  26,  1906 4,300 

ame  Insects  Injurious  to  Vegetable  Crops.  A  Series  of  Articles  Deal- 
ing with  Insects  of  this  Class.  By  F.  H.  Chittenden,  Assistant  EJuto- 
mologist  Pp.  117,  figs.  30.  Bulletin  No.  33,  new  series.  Reprint, 
April   24,   1906.     Price,   10  cents 600 

he  Mexican  Cotton  Boil  Weevil :  A  Revision  and  Amplification  of  Bul- 
letin No.  45,  to  Include  the  Most  Important  Observations  made  in  1904. 
By  W.  D.  Hunter  and  W.  E.  Hinds.  Pp.  181,  pis.  23,  figs.  S.  Bulletin 
No.  51.     Reprint,  April  24,  1906.     Price,  15  cents ^ 1,000 

ame  Miscellaneous  Results  of  the  Work  of  the  Division  of  Ento- 
mology.— IV.  Prepared  under  the  Direction  of  L.  O.  Howard,  Ento- 
mologist Pp.  109,  figs.  28.  Bulletin  No.  22,  new  series.  Reprint, 
April  27,  1906.     Price,  10  cents 500 

rincipal  Insects  Liable  to  be  Distributed  on  Nursery  Stock.  By  Nathan 
Banks,  Assistant  Entomologist  Pp.  46,  figs.  43.  Bulletin  No.  34,  new 
series.     Reprint  April  27,  1906.     Price,  5  cents 600 

roceedings  of  the  Fourteenth  Annual  Meeting  of  the  Association  of 
Economic  Entomologists.     Pp.  127,  pi.  1,  figs.  2.     Bulletin  No.  37,  new 

series.     Reprint  April  27,  1906.     Price,  10  cents 500 

Classification  of  the  Mosquitoes  of  North  and  Middle  America.  By 
D.  W.  Coquillett  Assistant  Entomologist  Pp.  31,  fig.  1.  Technical 
Series  No.  11.     April  28.  1906.     Price,  5  cents 2,000 

roceedings  of  the  Twelfth  Annual  Meeting  of  the  Association  of  Eco- 
nouiic  Entomologists.  Pp.  102,  pis.  2,  figs.  2.  Bulletin  No.  26,  new 
series.     Reprint  April  28,  1006.     Price,  10  cents 500 

ey  to  the  Known  Larva?  of  the  Mosquitoes  of  the  United  States.  By 
Harrison  G.  Dyar.     Pp.  6,  fig.  1.     Circular  No.  72.     April  23,  1906 3,000 

he  Mexican  Cotton  Boll  Weevil.  By  W.  D.  Hunter  and  W.  E.  Hinds. 
Pl>.  116,  figs.  G,  pis.  16.  Bulletin  No.  45.  Reprint  April  28,  1906. 
Price,  25  cents 500 

he  Plum  Curculio  (ConoirachelHS  nenuphar  Herbst).  By  Fred  John- 
son and  A.  A.  Girault.  Engaged  in  Deciduous-Fruit  Insect  Investiga- 
tions.    Pp.  10,  figs.  5.     Circular  No.  73.     April  30,  1906 3,000 

he  Destructive  Green  Pea  Louse  (Xectarophora  destructor  Johns). 
By  F.  H.  Chittenden,  Assistant  Entomologist  Pp.  8,  figs.  3.  Circu- 
lar No.  43,  second  series.     Reprint  May  12,  1906 2,000 

Reprint  May  12,  1906 500 

he  Strawberry  Weevil  (AntJionomus  signatus  Say).  General  Ap- 
pearance and  Nature  ol'  Attack.  By  F.  H.  Chittenden.  Assistant 
Entomologist.  Pp.  7.  figs.  4.  Circular  No.  21,  second  series.  Re- 
print  May   12,   1006 2,000 

ondensed  Information  Concerning  Some  of  the  More  Important  In- 
secticides. ruf)lished  by  authority  of  the  Secretary  of  Agriculture. 
Pp.  7.     Circular  No.  1,  second  series.     Reprint  June  30,  1906 500 

[iscellancous  Papers.  Catalogue  of  Recently  Described  Coccidrr. 
By  J.  G.  Sanders,  M.  A.,  Assistant  Pp.  18.  Bulletin  No.  12,  Tech- 
nicMl  Scries.     Part  I.     June  .5.  1906.     Price,  10  cents 2,000 

ome  Insects  Injurious  to  Forests.  The  Locust  Borer.  By  A.  D.  Hop- 
kins. In  Charge  of  Forest  Insect  Investigations.  Pp.  16,  pi.  1,  figs.  6. 
lUillctin  No.  .'iS.  P:irt  I.     June  12.  1906.     Price.  5  cents 3,000 

he  (irocnlionse  Wliite  Fly  (Alcyrodes  vaporariornm  Westw.).  By 
A.  W.  Morrill,  Si)ecial  Field  Agent  Pp.  9,  fig.  1.  Reprint,  June  21, 
1906  1.000 
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Bee  Keeping.  By  Frank  Benton,  M.  S.,  In  Charge  of  Apicultural  In- 
vestigations.    Pp.  47,   figs.    19.     Farmers*   Bulletin   No.    59,    revised. 

Reprint,  July  25,  1905 10,000 

Reprint,  November  27,  1905 15,000 

Reprint,  April  24,  1906 15,000 

The  Principal  Insect  Enemies  of  Growing  Wheat  By  C.  L.  Marlatt 
M.  S.,  First  Assistant  Entomologist.  Pp.  40,  figs.  25.  Farmers*  Bul- 
letin No.  132.     Reprint,  August  24,  1905 10,000 

Reprint,  January  30,  1906 lO.OOO 

Insects  Affecting  the  Cotton  Plant  By  L.  O.  Howard,  Ph.  D.,  Ento- 
mologist.    Pp.    32,    figs.    18.     Farmers*    Bulletin    No.    47,     Reprint, 

August  26,  1905 lO.OOO 

Reprint,  April  7,  1900 15.000 

Miscellaneous  Cotton  Insects  in  Texa«.  By  B.  Dwight  Sanderson, 
Special  Agent,  in  Cooperation  with  the  Entomological  Department, 
A.  and  M.  College  of  Texas.     Pp.  24,  figs.  30.     Farmers*  Bulletin  No. 

223.     Reprint  August  28,  1905 15.000 

Orchard  Enemies  in  the  Pacific  Northwest  By  C.  V.  Piper,  State 
Agricultural  College,  Pullman,  Wash,  Pp.  40.  Farmers*  Bulle- 
tin No.  153.     Reprint  August  28,  1905 10,000 

Controlling  the  Boll  Weevil  in  Cotton  Seed  and  at  Ginneries.  By  W.  D. 
Hunter,  Special  Agent  in  Charge  of  Cotton  Boll  Weevil  Investiga- 
tions. Pp.  32.  fig.  1.  Farmers'  Bulletin  No.  209.  Reprint,  Sep- 
tember 20,  1905 15,000 

The  Use  of  Paris  Green  in  Controlling  the  Cotton  Boll  Weevil.  By 
W.  D.  Hunter,  Special  Agent  in  Charge  of  Cotton  Boll  Weevil  In- 
vestigations. Pp.  24.  Farmers*  Bulletin  No.  211.  Reprint  Sep- 
tember 26,  1905 10,000 

Reprint  April  4,  1906 10,000 

The  Cotton  Bollworm :  Some  Observations  and  Results  of  Field  Ex- 
periments In  1904.  By  A.  L.  Qualntance  and  C.  F.  Bishop,  of  the 
Bureau.  Pp.  32,  figs.  2.  Farmers*  Bulletin  No.  212.  Reprint  Sep- 
tember 27,  1905 ^ 10,000 

Carbon  Blsulphid  as  an  Insecticide.  By  W.  E.  Hinds,  Temporary  As- 
sistant.    Pp.  30.     Farmers*  Bulletin  No.  145.    Reprint,  December  6, 

1905 10,000 

How  Insects  Affect  Health  in  Rural  Districts.  By  L.  O.  Howard,  Ento- 
mologist.    Pp.    20,    figs.    16.     Farmers*    Bulletin    No.    155.     Reprint 

December  29,   1905 1     lO.OOO 

Reprint  April  4.  1900 10,000 

Reprint  April  5.  1906 15.000 

The  Control  of  the  Codling  Moth.  By  C.  B.  Simpson,  Division  of  Ento- 
mology. Pp.  24,  figs.  4.  Farmers'  Bulletin  No.  171.  Reprint,  Jan- 
uary 22,  1906 10,000 

Important  Insecticides :  Directions  for  Their  Preparation  and  Use.  By 
C.  L.  Marlatt.  M.  S..  Entomologist  In  Charge  of  Experimental  Field 
Work.     Pp.  40,  fisjs.  6.     Farmers'  Bulletin  No.  127,  revised.     Reprint 

January  25,  1006 10,000 

Reprint  June  5,  1006 5,000 

Three  Insect  Enemies  of  Shade  Trees.  By  L.  O.  Howard,  Entomologist 
Pp.  32,  figs.  11.     Farmers'  Bulletin  No.  99.     Reprint  February  12, 

1906 10,000 

The  Control  of  the  Codling  Moth  and  Apple  Scab.  By  C.  L.  Marlatt, 
Bureau  of  Entomology,  and  W.  A.  Orton,  Bureau  of  Plant  Industry. 

Pp.  22,  figs.  0.     Farmers'  Bulletin  No.  247.     March  7,  1906 30,000 

The  Control  of  the  Boll  Weevil,  Including  Results  of  Recent  Investlga- 
'ons.  By  W.  D.  Hunter,  Special  Agent  In  Charge  of  Cotton  ^11 
Acevll  Investigations.     Pp.  32,  figs.  5.     Farmers*  Bulletin  No.  216. 

Reprint  April  .3.  1906 10.000 

'  •  J  Peach  Twig- Borer.    An  Important  p]nemy  of  Stone  Fruits.    By  C.  L. 
vIaH"tt,  M.  S..  First  Assistant  Entomologist.     Pp.  16,  figs.  5.     Farm- 
bulletin  No.  80.     Renrlnt  April  20,  1906 10,000 

nooc  of  the  America-    I'oad.     Pv  A.  H.  K«rltland,  M.  S.     Pp.  IQ, 

DiilloflM  TV    .    1<   .       ffopT-«r»i      knrr  "^^     '906 _^        9.000 
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Principal  Insect  Enemies  of  the  Grape.    By  C.  L.  Marlatt,  M.  S., 
•st   Assistant   Entomologist.     Pp.   24.     Farmers*   Bulletin   No.   70. 
print,  May  5.  1906 5,000 

OFFICE   OF   EXPERIMENT    STATIONS. 

Timent  Station  Record.     (A  condensed  record  of  the  bulletins  and 

)ort8    issued    by    the    Agricultural    Experiment    Stations    of    the 

dted  States,  and  also  a  brief  review  of  agricultural  science  of  the 

.rid. 

V^ol.  XVI.     No.  4.     Pp.  viii,  31^-420.    December,  1904.     Reprint—  500 

Vol.  XVI.     No.  1.     Pp.  xi,  116,  figs.  5.     September,  1904.     Reprint..  500 

Vol.  XVI.     No.  11.     Pp.  X,  1043-1144.     July,  1905 6.500 

Vol.  III.     No.  1.     Pp.  vi,  72.     Reprint 200 

Vol.  XV.     No.  12.     Pp.  xviii,  1141-1247.     Reprint 200 

Vol.  XVI.     No.  2.     Pp.  x,  117-218.     Reprint 500 

Vol.  VII.     No.  5.     Pp.  V.  343-433.     Reprint 200 

Vol.  X.     No.  4.     Pp.  Till,  301-400.     Reprint 200 

Vol.  VI.     No.  1.     Pp.  vi,  1-88.     Reprint 200 

Vol.  2.     No.  3.     Pp.  iv,  89-139.     Reprint 200 

Vol.  XVI.     No.  3.     Pp.  ix,  219-312.     Reprint 500 

Vol.  1.     No.  2.     Pp.  viii,  57-115.     Reprint 200 

Vol.  2.     No.  6.     Pp.  V,  265-308.     Reprint 200 

Vol.  2.     No.  5.     Pp.  vi,  185-264.     Reprint 200 

Vol.  XVI.     No.  12.     Pp.  xviii,  1145-1255.     August.  1905 6,500 

Vol.   XVII.     No.   1.     Pp.   ix,   1-104.     September,   1905 6,500 

Vol.  2.     No.  7.     Pp.  vi,  309-384.     Reprint 200 

Vol.  XVII.     No.  2.     Pp.  ix,  105-208.     October,  1905 6,500 

Vol.  2.     No.  11.     Pp.  vii,  625-698.     Reprint 200 

Vol.  III.     No.  1.     Pp.  vi,  1-72.     Reprint 200 

Vol.  III.     No.  2.     Pp.  vi,  73-138.     Reprint 200 

Vol.  IV.     No.  8.     Pp.  vi,  625-700.     Reprint 200 

Vol.  IV.     No.  11.     Pp.  vii,  879-999.     Reprint 200 

Vol.  XVII.     No.  3.     Pp.  viii,  209-312.     November,  1905— 1 6,500 

Vol.  XVII.     No.  4.     Pp.  vii.  313-416.     December,  1905 6,500 

Vol.   XVII.     No.  5.     Pp.  viii,  417-520,  January,   1906 6,500 

Vol.   XVII.     No.  6.     Pp.  viii,  521-624.     February-,   1906 6,500 

Vol.  2.     No.  4.     Pp.  V,  139-184.     Reprint 200 

Vol.  XVII.     No.  7.     Pp.  ix,  625^724,  pi.  1,  figs.  3.     March,  1906 6,500 

Vol.  XVII.     No.  8.     Pp.  ix,  725-824.     April,  1906 6,500 

Vol.  XVII.     No.  9.     Pp.  ix,  825-928.     May  5,  1906 6,500 

Respiration  Calorimeter.     By  W.  O.  Atwater  and  F.  G.  Benedict, 
itrition  Investigations.     Pp.  iii.  205-220,  pi.  1,  figs.  2.     (From  Year- 

ok  of  Department  of  Agriculture,  1904.)     July  1,  1905 10,000 

;'  Agricultural  Clubs.  By  Dick  J.  Crosby.  Pp.  v,  489-496,  pis.  3. 
'rom  Yearbook  of  Department  of  Agriculture  for  1904.)     July  6, 

35 5,000 

Reprint,  March  30,  1906 500 

of  Abbreviations  Employed  in  Experiment  Station  Record  for 
ties  of  Periodicals.  l*repnred  under  the  Direction  of  E.  W.  Allen, 
1.  D.,  Editor  of  Experiment  Station  Record.     Pp.  74.    Circular  No. 

.     July    6,    100r> 3,000 

Reprint,  October  10.  1905 1.000 

ual  Report  of  the  Hawaii  Agricultural  Experiment  Station,  1904. 
^  Jared  G.  Smith,  Special  Agent  in  Charge.  Pp.  iv,  361-382,  pis.  2. 
'rom  Annual  Report  of  Ofilce  of  Experiment  Stations  for  1904.) 

ly   6,   1905 1,000 

ity  Schools  of  Agriculture  in  Wisconsin.     By  K.  C.  Davis,  Principal 

the  Dunn  County  School  of  Agriculture,  Menominee,  Wis.  Pp.  iv, 
7-086,  pis.  4.     (From  Annual  Report  of  the  Ofl3ce  of  Experiment 

ations  for  1904.)     .July  6,   1905 500 

bits  at  tlie  Louisinna  Purchase  Exposition.  By  Walter  H.  Evans 
d  W.  II.  Heal.     Pp.  iv,  687-714,  pis.  8.     (From  Annual  Report  of 

3  Office  of  Experiment  Stations  for  1904.)     July  6,  1905 200 
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Report  of  the  Executive  Committee.  Pp.  15-18.  (From  Balletin  153, 
Proceedings  of  tlie  Eighteenth  Annual  Convention  of  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations.)  July 
10,    1905 100 

Report  of  Bibliographer.     By  A.  C.  True,  Ph.  D.,  Director.     Pp.  20-25. 

(From  Bulletin  153.)     July  10,  1905 100 

Collective  College  and  Station  Exhibit  at  St.  Louis.     Pp.  25-27.     (From* 
Bulletin  153.)     July  10,  1905 100 

The  Social  Phase  of  Agricultural  Education.  By  K.  L.  Butterfield, 
A.  M.,  President  of  Rhode  Island  College  of  Agriculture  and  Mechanic 
Arts.     Pp.  56-61.     (From  Bulletin  153.)     July  10,  1905 200 

Military  Instruction.  By  M.  H.  Buckham,  D.  D.,  LL.  D.,  President  of 
University  of  Vermont  and  State  Agricultural  College.  Pp.  91-95. 
(From  Bulletin  153.)     July  10,  1905 200 

What  Degrees  Should  Be  Given  for  the  Completion  of  Undergraduate 
Courses  in  Land-Grant  Colleges.  By  G.  A.  Barter,  M.  A.,  Ph.  D., 
President  of  Delaware  College.  Pp.  101-106.  (From  Bulletin  153.) 
July  10,  1905 500 

Animal  Breeding.  By  C.  F.  Curtis,  M.  S.  A.,  Dean  of  the  Division  of 
Agriculture  and  Director  and  Agriculturist  of  the  Experiment  Sta- 
tion, Iowa  State  College  of  Agriculture  and  the  Mechanic  Arts. 
Pp.  124-129.     (From  Bulletin  153.)     July  10,  1905 500 

How  Much  Teaching,  If  Any,  Is  It  Desirable  That  a  Station  Worker 
Should  Do?    Pp.  130-136.     (From  Bulletin  153.)     July  10,  1905 1,000 

Progress  In  Agricultural  Education,  1904.  By  A.  C.  True,  Director. 
Pp.  iv,  575-616,  pis.  3,  figs.  6.  (From  Annual  Report  of  OflSce  of  Ex- 
periment  Stations  for   1904.)     July   11,   1905 1,000 

List  of  Officials  In  Charge  of  Farmers*  Institutes  in  the  United  States 
and  Canada.     Pp.  3.     (From  Bulletin  154.)     Reprint,  July  11,  1905. .  200 

Dietary  Studies  of  Negroes  In  Eastern  Virginia  in  1897  and  1898.  By 
H.  B.  Frlssell,  D.  D.,  Principal  of  the  Hampton  Normal  and  Agricul- 
tural Institute,  and  Isabel  Bevler,  Professor  of  Chemistry  at  Lake 
Erie  College.  Pp.  45,  pis.  3.  Bulletin  No.  71.  Reprint,  July  11, 1905. 
Price,  5  cents___* 250 

Dietary  Studies  at  the  Government  Hospital  for  the  Insane,  Washing- 
ton, D.  C.  By  II.  A.  Pratt  and  R.  D.  Milner.  Pp.  170,  pis.  2.  Bul- 
letin No.  150.     Reprint  July  12,  1905 1,000 

Annual  Address  of  the  President  of  the  Association:  Some  Problems 
in  the  Colleges  of  Agriculture  and  Mechanic  Arts.  By  W.  O. 
Thompson,  D.  D.,  LL.  D.,  President  of  Ohio  State  University.  Pp. 
33^1.     (From  Bulletin  No.  153.)     July  12,  1905 300 

How  Far  Should,  or  May.  Land-Grant  Colleges  Engage  In  Teaching 
Elementary  Subjects  Not  Generally  Recognized  as  Belonging  to  the 
College  Curriculum?  By  W.  O.  Thompson,  D.  D.,  LL.  D.,  President 
of  Ohio  State  University.  Pp.  79-90.  (From  Bulletin  No.  153.) 
July   12,   1905 500 

The  Upbuilding  of  Agriculture.  By  W.  Saunders,  LL.  D.,  Director  of 
Canadian  Experimental  Farm.  Pp.  69-75.  (From  Bulletin  153.) 
July  12,   1905 300 

Military  Instruction.  By  M.  H.  Buckham,  D.  D.,  LL.  D.,  President  of 
University  of  Vermont  and  State  Agricultural  College.  Pp.  91-101. 
(From   Bulletin   153.)     July   12,   1905 600 

What  Can  and  Should  be  Done  to  Increase  the  Interest  in  and  Appre- 
ciation for  the  Agricultural  Side  of  Technical  Education?  By  J.  Ll 
Snyder,  M.  A.,  Ph.  D.,  President  of  Michigan  State  Agricultural  Col- 
lege.    Pp.  106-115.     (From  Bulletin  153.)     July  12,  1905 500 

Proceedings  of  the  Eighteenth  Annual  Convention  of  the  Association 

of  American  Agricultural  (Colleges  and  Experiment  Stolons,  Held  at 

^es  Moines,  Iowa,  November  1-3,  1904.     Edited  by  A.  C.  True  and 

\'.  H.  Beal,  for  the  Office  of  Experiment  Stations,  and  H.  C.  White, 
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^p.  27,  pis.  '..      ^ullr^ ••     ^o    ^   Porto  Rico  Agricultural  Experiment 
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..A    ^      <Opt..-.i  —.., 8y000 
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The  Chemical  Composition  of  American  Food  Materials.  By  W.  O. 
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Studies  on  the  Influence  of  Cooking  upon  the  Nutritive  Value  of  Meats 
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February  20,  1000 500 

Exi)orinients  on  the  Metabolism  of  Nitrogen,  Sulphur,  and  Phosphorus 
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February  23,  1906 1,000 

Studies  on  Bread  and  Bread  Making  at  the  University  of  Minnesota  in 
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cultural Experiment  Station.  Pp.  65,  pis.  3,  fig.  1.  Bulletin  No.  101. 
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lications of  the  Agricultural  Experiment  Stations.  Prepared  in  the 
Office  of  Experiment  Stations,  A.  C.  True,  Director.  Pp.  iv,  337-364. 
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By  W.  J.  Kerr,  D.  Sc,  President  of  Agricultural  Ck)llege  of  Utah.    ^ 

Pp.  119-124.     (From  Bulletin  164.)     May  28,  1906 500 

kiemorial  to  President  H.  H.  Goodell.  By  W.  E.  Stone,  Ph.  D.,  Presi- 
dent of  Purdue  University.    Pp.  57-60.     (From  Bulletin  164.)     May 

28,    1906 200 

Publications  of  the  Office  of  Experiment  Stations  Issued  During  1906 
and  Station  Publications  Received  by  the  Office  of  Experiment  Sta- 
tions During  1905.    Pp.  14.    Circular  No.  66.    May  29,  1906 1,200 

Reprint,  June  21,  1906 500 

[rrigation  from  Snalve  River,  Idaho.    By  H.  G.  Rashbacher,  Irrigation 

Engineer.     Pp.  16.    Circular  65.    May  31,  1906 3,000 

rhe  Blacli  Wattle  (Acacia  decurrens)  in  Hawaii.  By  Jared  G.  Smith, 
Special  Agent  in  Charge,  Hawaii  Agricultural  Experiment  Station. 
Pp.  16,  pis.  3.  Bulletin  No.  11,  Hawaii  Agricultural  Exi)erlment  Sta- 
tion.    June  1,  1906.     Price,  10  cents 5,000 

rhe  Mango  in  Hawaii.  By  J.  E.  Higgins,  Horticulturist,  Hawaii  Agri- 
cultural Experiment  Station.  Pp.  32,  frontispiece  1,  pis.  10.  Bulletin 
No.    12,    Hawaii    Agricultural    Exi)eriment   Station.    June    1,    1906. 

Price,  10  cents 5,000 

Dietetics  in  Relation  to  Hospitals  for  the  Insane.  By  W.  O.  Atwater, 
Chief  of  Nutrition  Investigations.  Pp.  iii,  473-492.  (From  Annual 
Report  of  the  Office  of  Experiment  Stations  for  the  year  ended  June 

30,  1904.)     Reprint,  June  29,  1906 500 

Bread  and  the  Principles  of  Bread  Malting.     By  Helen  W.  Atwater.    Pp. 

39.     Farmers*  Bulletin  No.  112.     Reprint,  July  29,  1906 10,000 

Reprint,  November  20,  1905 10,000 

Reprint  February  23,  1906 15,000 

Reprint,  May  22,  1906 15,000 

Potato  Culture.    By  J.  F.  Duggar.     Pp.  24,  fig.  1.    Farmers'  Bulletin 

No.  35.     Reprint,  July  31,  1905 15,000 

Reprint,  November  29,  1905 15,000 

Reprint,  March  9,  1906 10,000 

Reprint,  April  14,  1906 20,000 

§ilo8  and  Silage.  By  Charles  S.  Plumb,  B.  S.,  Professor  of  Animal  Hus- 
bandry, Ohio  State  University.     Pp.  32,  figs.  5.    Farmers'  Bulletin 

No.  32,  revised  edition.     August  3,  1905 10,000 

Reprint  February  9,  1906 10,000 

Reprint  May  1,  1906 16,000 

ronmiercial  Fertilizers:  Composition  and  Use.  By  Edward  B.  Voor- 
hees,  M.  A.,  Director  of  the  New  Jersey  Agricultural  Stations  and 
Professor  of  Agriculture  in  Rutgers  College.  Pp.  24.  Farmers'  Bul- 
letin No.  44.     Reprint  August  3,  1905 10,000 

Reprint  January  26,  1906 10,000 

Reprint.  April  25,  1906 15,000 

VIeats :  Composition  and  Coolving.  By  Chas.  D.  Woods.  Pp.  32.  Farm- 
ers* Bulletin  No.  34.     Reprint  August  4,  1904 15,000 

Reprint  February  19,  1906 10,000 

Reprint  May  16,  1906 15,000 

F'owls:  Care  and  Feeding.  By  G.  C.  Watson,  B.  Agr.,  M.  S.,  Pro- 
fessor of  Agriculture,  Pennsylvania  State  College,  and  Agriculturist 
of  the  Pennsylvania  Agricultural  Experiment  Station.     Pp.  24,  figs. 

4.     Farmers'  Bulletin  No.  41.     Reprint  August  7,  1905 20,000 

Reprint  December  18,   1905 15,000 

Reprint    February   24,   1906 20,000 

Reprint   April   10,   1906 20,000 

Reprint   May  7,   1906 30,000 
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Coplo. 
Farmers'  Reading  Courses.     (Abridgment  of  Bulletin  No.  72,  by  L.  H. 
Bailey.)     Pp.  20.      Farmers'  Bulletin  No.  109.    Reprint,  August  19, 

1905    10,000 

Reprint,  February  24.  1906 10,000 

Reprint,  April  30.  1906 15,00ft 

Experiment  Station  WorJi — XXX.  Prepared  in  tbe  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  2.    Farmer's  Bulletin  No.  2i27.     August 

19,    1905 M. 30,000 

Reprint,  April  24,   1906 20,000 

The  Liming  of  Soils.  By  H.  J.  Wheeler,  Ph.  D.,  Director  and  Chemist 
of  the  Rhode  Island  Agricultural  Experiment  Station.  (Revised 
March  25,  1905.)  Pp.  24.  Farmers'  Bulletin  No.  77.  Reprint,  Au- 
gust 21,  1905 10,00(1 

Reprint,  March   1,   1906 10,OOi' 

Reprint,  May  1,   1906 5,000 

Eggs  and  Their  Uses  as  Food.  By  C.  F.  Langworthy,  Ph.  D.  (Re- 
vised March  25,  1905.)  Pp.  38.  Farmers'  Bulletin  No.  12a  Re- 
print, August  24,  1905 ICOOD 

Reprint,  December  19,  1905 15.000 

Reprint,  April  27,  1900 15.000 

Beans,  Peas,  and  Other  legumes  as  Food.  By  Mary  Hinraan  Abel. 
(Revised  November  30,  1904.)     Pp.  40,  figs.  10.     Farmers'  Bulletin 

No.  121.     Reprint,  August  25,   1905 10.000 

Reprint,  January  30,  1906 10,000 

Reprint,   April   18,   1906 10,000 

Experiment  Station  Work — XIX.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  9.     Farmers'  Bulletin  No.  144.     R^rint, 

August   25,   1905 laOOO 

Reprint,   April  3.    1006 10,000 

Barnyard  Manure.  (A  Revision  of  Farmers'  Bulletin  No.  21.)  By 
W.  H.  Beal.     Pp.  32,  figs.  4.     Farmers'  Bulletin  No.  192.     R<^rint, 

August  25,    1905 15,000 

Reprint,  November  14,  1905 15.000 

Reprint,  April  19,  1906 15.000 

Experiment  Station  Worlc — XXVI.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  9.     Farmers'  Bulletin  No.  202.     Reprint, 

August  25,   1905 10,OOC 

Reprint,  January  20,  1906 1O.00C 

Canned  Fruits,  Preserves,  and  Jellies:  Household  Methods  of  Prepara- 
tion.    By  Maria  Parloa.     Pp.  32,  figs.  4.     (Corrected  March  25,  1905.) 

Farmers'  Bulletin  No.  203.     Reprint,  August  25,  1905 15,00( 

Reprint.  September  21,  1905 10,00( 

Rerfrint,  November  8,  1905 2O,O0( 

Reprint,  March  24,  1906 15,00( 

Reprint,  April  21,  1906 8O.00( 

Experiment  Station  Worii— XXVIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32,  fig.  1.     Farmers'  Bulletin  No.  222.     Reprint, 

August   25,    1905 15,001 

Reprint.  October  24,  1905 15.00( 

Reprint,  April  18,  1906 16,O0( 

Experiment  Station  Work — VIII.  Prepared  in  the  Office  of  E3xi)eriment 
Stations.     Pp.  32,  figs.  6.     Farmers'  Bulletin  No.  87.     Reprint,  August 

26,  1905 10,00 

Reprint,  April  12,  1906 10.00 

^^xperiment  Station  Work — XX.     Prepared  in  the  Office  of  Experiment 
Stations.     Pp.  32,  figs.  6.     Farmers'  Bulletin  No.  149.     Reprint,  Au- 

rnst   26.   1905 10.00 

leprint,  April  9,  1906 10,00 

'^'^^nles  of  Horse  Feeding.     By  C.  F.  Langworthy,  Ph.  D.     Pp.  44. 

-xmers'  bulletin  No.  170.     Reprint,  August  29,  1905 20.00 

lepriui      December  20,   1905 16,00 

Reprin      viarch  3,  1906 16,00 

-it^r  -int     in-'\  10.  -ii^*!*  ---  .   aO- OO 


REPORT   OF   THE   EDITOR.  507 

Copies, 
milk  as  Food.    Prepared  In  the  Office  of  Experiment  Stations.    Pp.  40. 

Farmers'  Bulletin  No.  74.    Reprint,  August  22,  1905 10,000 

Reprint,  January  26,  1906 10,000 

Reprint,  April  9,  1906 10,000 

Experiment  Station  Work — IV.  Prepared  in  the  Office  of  Experiment 
Stations.     Pp.  32,  figs.  2.    Farmers*  Bulletin  No.  73.    Reprint,  August 

30,    1905 10, 000 

Reprint,  February  19,  1906 10,000 

Experiment  Station  Work— XXIV.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  14.    Farmers*  Bulletin  No.  190.     Reprint, 

August  31,  1905 16,000 

Reprint,  May  8,  1906.. 15,000 

The  Feeding  of  Farm  Animals.  By  B.  W.  Allen,  Ph.  D.,  Assistant  Di- 
rector.    Pp.  40.     Farmers*  Bulletin  No.  22,  revised  edition.    Reprint, 

September  5,  1905 15,000 

Reprint,  December  20,  1905 15,000 

Reprint,  March  1,  1906 15,000 

Reprint,  April  9,  1906 ^ 30,000 

Experiment  Station  Work — XXII.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  6.     Farmers*  Bulletin  No.  169.     Reprint, 

September  5,  1905 10,000 

Reprint,  April  5,  1906 10,000 

Reprint,  April  10,  1906 10,000 

Drainage  of  Farm  Lands.     By  C.  G.  Elliott,  Drainage  Expert,  Irrigation 
>    Investigations.     Pp.  40.    Farmers*  Bulletin  No.  187.    Reprint,   Sep- 
tember 5,  1905 15,000 

Reprint,  March  5,  1906 15,000 

Experiment  Station  Work — XXVII.  Prepared  In  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  7.    Farmers*  Bulletin  No.  210.    Reprint, 

September  8,  1905 10,000 

Reprint,  October  26,  1905 15, 000 

Experiment  Station  Work — V.  Prepared  In  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  2.  Farmers*  Bulletin  No.  78.  Reprint,  Sep- 
tember 8,  1905 10, 000 

Reprint,  May  9,  1906 15, 000 

Sheep  Feeding.  By  John  A.  Craig,  Professor  of  Animal  Husbandry  in 
the  University  of  Wisconsin.  Pp.  24.  Farmers*  Bulletin  No.  49.  Re- 
print, September  11,  1905 10,000 

Reprint,  February  8,  1906 10,000 

Reprint,  April  27,  1906 15,000 

Experiment  Station  Work — XIII.  Prepared  In  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  3.  Farmers*  Bulletin  No.  107.  Reprint,  Sep- 
tember 13,  1905 10,000 

Experiment  Station  Work — VI.  Prepared  In  the  Office  of  Experiment 
Stations.  Pp.  30,  figs.  2.  Farmers*  Bulletin  No.  79.  Reprint,  Septem- 
ber 4,    1905 10,000 

Reprint,  May  19,  1906 15,000 

Experiment  Station  Work — XV.  Prepared  In  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  5.  Farmers*  Bulletin  No.  119.  Reprint,  Sep- 
tember 15,  1905 10,000 

Experiment  Station  Work — XXIX.  Prepared  In  the  Office  of  Experi- 
ment Stations.     Pp.  32,  figs.  6.     Farmers*  Bulletin  No.  225.     Reprint, 

September  26,  1905 10,000 

Reprint,  December  19,  1905 15,000 

Reprint,  April  19,  1906 15,000 

Onion  Culture.  By  R.  L.  Watts,  B.  Agr.,  Instructor  in  Horticulture  at 
the  University  of  Tennessee  and  Horticulturist  of  the  Tennessee  Agri- 
cultural Experiment  Station.     Pp.  32,  figs.  3.     Farmers*  Bulletin  No. 

39.     Reprint,  September  28,  1905 15,000 

Reprint,  April  5,  1906 15,000 

Experiment  Station  Work — I.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  10.  Farmers'  Bulletin  No.  56.  Reprint,  Sep- 
tember 30,  1905 10,000 

Experiment  Station  Work— II.  Pp.  32,  figs.  7.  Farmers*  Bulletin  No. 
65.    Reprint,  October  4,  1905 10,000 
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Copies. 
Souriug  of  Milk  and  Other  Changes  In  Milk  Products.    Prepared  in  the         * 
Office  of  Experiment  Stations.    Pp.  24.    Farmers'  Bulletin  No.  29. 

Reprint,  October  4,  1905 15,00u 

Reprint,  April  9,  1906 20,000 

Fish  as  Food.  By  C.  F.  Langworthy,  Ph.  D.  Pp.  32.  Farmers'  Bulle- 
tin No.  85,  revised  April  25,  1903.    Reprint,  October  4,  1905 10,000 

Reprint,  April  3,  1906 15.000 

Reprint,  April  7,  1906 10,000 

Com  Culture  in  the  South.    By  S.  M.  Tracy,  M.  S.    Pp.  24.     Farmers' 

Bulletin  No.  81.    Reprint,  October  11,  1905 10,000 

Reprint  March  17,  1906 10,000 

Reprint,  April  28,  1906 15,000 

The  Manuring  of  Cotton.  (Condensed  from  an  article  by  H.  C.  White, 
Ph.  D.,  in  Bulletin  33  of  the  Office  of  Experiment  Stations.)     Pp.  la 

Farmers'  Bulletin  No.  48.    Reprint,  October  12,  1905 10,00f' 

Reprint.  April  4,  1906 15,000 

Experiment  Station  Work — IX.  Prepared  in  the  Office  of  Experiment 
Stations.    Pp.  30.    Farmers'  Bulletin  No.  92.    Reprint,  October  25, 

1905    10,000 

Reprint,  May  8,  1906 15,000 

Experiment  Station  Work — XXI.  Prepared  in  the  Office  of  Experi- 
ment Stations.    Pp.  32,  figs.  3.    Farmers'  Bulletin  No.  162.    Reprint, 

October  26,  1905 10,000 

Reprint,  May  4,  1906 16,000 

Poultry  as  Food.    By  Helen  W.  Atwater.    Pp.  40.    Farmers'  Bulletin 

No.  182.     Reprint,  October  25,  1905 10,000 

Reprint,  December  1,  1905 15.000 

Reprint,  April  7,  1906 10,000 

Cotton  Seed  and  Its  Products.  Prepared  in  the  Office  of  Experiment 
Stations.    Pp.  16.    Farmers'  Bulletin  No.  36.    Reprint,  November  4, 

1905    10,000 

Sewage  Disposal  on  the  Farm,  and  the  Protection  of  Drinking  Water. 
By  Theobald  Smith,  M.  D.,  Professor  in  Harvard  University,  Patholo- 
gist to  the  Massachusetts  State  Board  of  Health,  etc.    Pp.  20,  figs.  8L 

Farmers'  Bulletin  No.  43.     Reprint,  November  8,  1905 15,000 

Experiment  Station  Work — XXXI.  Prepared  in  the  Office  of  Experi- 
ment Stations.    Pp.  32,  figs.  5.    Farmers'  Bulletin  No.  23S.    October 

31,    1905 30.000 

Reprint,  May  9,  1906 16,000 

Irrigation  in  Fruit  Growing.  By  E.  J.  Wickson,  M.  A.,  Professor  of 
Agricultural  Practice,  University  of  California,  and  Horticulturist 
of  the  California  Experiment  Station.  Pp.  48,  figs.  8.  Farmers'  Bul- 
letin No.  lie.    Reprint,  November  16,  1905 10,000 

Reprint,  May  4,  1906 10,000 

The  Guinea  Fowl  and  Its  Use  as  Food.    By  C.  F.  Langworthy.  Ph.  D. 

Pp.  24.  figs.  3.    Farmers'  Bulletin  No.  234.    November  18,  1905 20,000 

Reprint,  April  1),  1906 15,000 

Experiment  Station  Work — XXV.  Prepared  in  the  Office  of  Experi- 
ment Stations.    Pp.  32,  figs.  9.    Farmers'  Bulletin  No.  193.    Reprhit, 

December  5,  1005 15,000 

ExiK?rinient  Station  Work — VII.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  8.  Farmers'  Bulletin  No.  84.  Reprint,  Decem- 
ber 12,  1905 10,000 

Principles  of  Nutrition  and  Nutritive  Value  of  Food.  By  W.  O.  At- 
water, Ph.  D..  Special  Agent  in  Charge  of  Nutrition  Investigations. 
Pp.  48,  charts  2.    Farmers'  Bulletin  No.  142,  revised  edition.    Reprint, 

December  12.  1005 15,000 

Reprint,  May  14,  1906 1S,000 

Experiment  Station  Work— XXXII.  Prepared  in  the  Office  of  Experi- 
ment Stations.    Pp.  32,  figs.  6.     Farmers'  Bullethi  No.  287.     Janu- 

•'•v  3,  1906 80,000 

.ieprint,  April  24,  1906 15,000 

*xiuts :  Culture  and  Uses.    By  R.  B.  Handy.    Pp.  24,  fig.  1.    Farmers' 
bulletin  No.  25.    Reprint,  January  16,  1906 10.000 

?m>r1nt,    Anril    14.     lOHA  ^ ^ _^^ 10.000 
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Copies. 
The  Soy  Bean  as  a  Forage  Crop.    By  Thomas  A.  Williams,  Assistant 

Agrostologist    With  an  Appendix  on  Soy  Beans  as  Food  for  Man. 

By  C.  F.  Langworthy,  Ph.  D.    Pp.  24,  figs.  5.    Fanners'  Bulletin  No. 

58.     Reprint,  January  16,  1906 10,000 

Sugar  as  Food.  By  Mary  Hinman  Abel.  Pp.  24.  Farmers*  Bulletin 
No.  93.    Reprint,  January  22,  1906 10,000 

Irrigation  in  Field  and  Garden.  By  E.  J.  Wickson,  M.  A.,  Professor 
of  Agricultural  Practice,  University  of  California,  and  Horticulturist 
of  the  California  Agricultural  Experiment  Station.  Pp.  40,  figs.  18. 
Farmers*  Bulletin  No.  138.    Reprint,  February  1,  1906 10,000 

Experiment  Station  Work — XII.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  4.  Farmers*  Bulletin  No.  105.  Reprint,  Feb- 
ruary 9,  1906 10,000 

Experiment  Station  Work — XVI.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  5.  Farmers*  Bulletin  No.  122.  Reprint,  Feb- 
ruary 20.  1906 10,000 

Experiment  Station  Work — XXXIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.     Pp.  32.     Farmers*  Bulletin  No.  244.     February  24, 

1906 ^^ 30, 000 

Reprint.  May  26,  1906 10,000 

Experiment  Station  Work — X.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32.  figs.  5.  Farmers*  Bulletin  No.  97.  Reprint,  March 
24.  1906 10,000 

Experiment  Station  Work— XXIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.  Pp.  32,  figs.  9.  Farmers*  Bulletin  No.  186.  Reprint, 
March  30,  1906 10;000 

Experiment  Station  Work — XVIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.  Pp.  32,  figs.  14.  Farmers'  Bulletin  No.  133.  Reprint 
March  31.  1906 10,000 

Experiment  Station  Work— XXXIV.  Prepared  in  the  Office  of  Experi- 
ment Stations.  Pp.  32,  fig.  1.  Farmers*  Bulletin  No.  251.  April  17, 
1906  30,000 

Experiment  Station  Work — XIV.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  30,  figs.  6.  Farmers'  Bulletin  No.  114.  Reprint,  April 
9,  1906 10,000 

Experiment  Station  Work — XI.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32.  Farmers'  Bulletin  No.  103.  Reprint,  April  10, 
1006 10.000 

Kafir  Corn :  Characteristics,  Culture,  and  Uses.  By  C.  C.  Georgeson, 
Professor  of  Agriculture  in  Kansas  State  Agricultural  College.  Pp. 
32.  fig.  1.     Farmers'  Bulletin  No.  37.     Reprint,  April  11,  1906 10,000 

Experiment  Station  Work — III.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  2.  Farmers'  Bulletin  No.  69.  Reprint,  April 
27.  1906 L 10,000 

Cereal  Breakfast  Foods.  By  Charles  D.  Woods,  D.  Sc,  Director  of 
Maine  Agricultural  Experiment  Station,  and  Harry  Snyder,  B.  S., 
Professor  of  Chemistry,  College  of  Agriculture,  University  of  Minne- 
sota.    I>p.  37.     Farmers*  Bulletin  No.  249.     May  3,  1906 30,000 

Preparation  of  Vegetables  for  the  Table.     By  Maria  Parloa.     Pp.  48. 

Farmei-s'  Bulletin  No.  256.     June  8,  1906 20,000 

Experiment  Station  Work— XXXV.  Prepared  in  the  Office  of  Experi- 
ment Stations.  Pp.  32,  figs.  3.  Farmers'  Bulletin  No.  250.  June  28, 
1000 30,000 

BUBEAU   OF   FORESTRY. 

Chestnut  in  Southern  Marjiand.  By  Raphael  Zon,  Forest  Assistant. 
I*p.  31,  pis.  5.  Bulletin  No.  53.  Reprint,  July  6.  100.5.  Price,  10 
cents 2,000 

Praoticnl  Assistance  to  Farmers.  Lumbermen,  and  Others  in  Handling 
Forest  Lands.  By  Gifford  Pinchot,  Forester.  Pp.  4.  Circular  No. 
21.  third  revision.     .July  14,  1905 5,000 

Tlie  Red  Gum.  By  Alfred  K.  Chittenden,  M.  F..  Assistant  Forest  In- 
spector. With  a  Discussion  of  the  Mechanical  Properties  of  Red  Gum 
Woo<l  By  W.  Kendrick  Hatt.  Ph.  D..  Civil  Engineer.  Pp.  56,  pis.  6, 
figs.  7.     Bulletin  No.  58.     July  22,  1905.     Price,  5  cents 10,000 
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Coplei. 
The  Maple  Sugar  Industry.    By  William  F.  Fox,  CJollaborator,  and  Wil- 
liam F.  Hubbard,  Sc.  Pol.  D.,  Forest  Assistant    With  a  Discussion 
of  the  Adulterations  of  Maple  Products.    By  H.  W.  Wiley,  Chief, 
Bureau  of  Chemistry.    Pp.  56,  pU.  8,  figs.  10.    Bulletin  No.  59.     July 

24,  1905.     Price,  5  cents lO.OOO 

Reprint,  September  9,  1905 6,000 

Reprint,  November  18,  1905 8,000 

Reprint,  May  7,  1906 2,000 

Terms  Used  in  Forestry  and  Logging.  Prepared  in  Cooperation  With 
the  Society  of  American  Foresters.    Pp.  53.    Bulletin  No.  61.     July 

24,  1905.     Price,  5  cents 20,000 

Reprint,  April  3,  1906 2,000 

A  Primer  of  Forestry.  Part  I. — The  Forest.  By  Giflford  Pinchot,  For- 
ester.    Pp.  88,  pis.  47,  figs.  83.     Bulletin  No.  24.     Reprint,  July  27, 

1905.     Price,    35    cents 5,000 

Reprint,  January  17,  1906 1,000 

Reprint,  February  26,  1906 1,000 

Reprint,  May  29,  1900 2.500 

Forest  Preservation  and  National  Prosperity.  Portions  of  Addresses 
Delivered  at  the  American  Forest  Congress,  Washington,  January  2 
to  6,  1905,  by  President  Roosevelt,  Ambassador  Jusserand,  Secretary 

Wilson,  and  others.     Pp.  31.     Circular  No.  35.    July  31,  1905 100,000 

Reprint,  September  5,  1905 50,000 

Reprint,  October  11,  1905 10,000 

Reprint,  November  29.  1905 2.500 

Reprint.  January  31,  1906 25,000 

Recent  Progress  in  Timber  Preservation.  By  Herman  Von  Schrenk, 
in  Charge  of  Forest  Products.  Pp.  iii,  427-i40,  pis.  3,  figs.  3.  (From 
Yearbook  of  Department  of  Agriculture  for  1903.)     Reprint,  Julv  31, 

1905    - 1,000 

Reprint,  April  2,  1006 i 1,000 

Check  List  of  the  Forest  Trees  of  the  United  States,  Their  Names  and 
Ranges.     By  George  B.  Sudworth,  Dendrologlst.     Pp.  144.     Bulletin 

No.  17.     Reprint,  August  7,  1905.     Price,  15  cents 2,000 

Reprint,  March  28.  1006 1,000 

Notes  on  the  Red  Cedar.  By  Charles  Mohr,  Ph.  D.,  Agent  Pp.  37, 
pis.  3,  figs.  13.     Bulletin  No.  31.    Reprint,  August  11,  1905.     Price, 

10    cents 1,000 

Reprint,   April   6,   1900 1,000 

Suggestions  to  Prospective  Forest  Students.     Pp.  4.     Circular  No.  23, 

third  revision.     September  9.  1905 1,500 

Reprint,  March  15,  1906 1.000 

Reprint,  June  12,  1906 1,000 

Federal  and  State  Forest  Laws.  Compiled  by  George  W.  Woodruff, 
A.  B.,  LL.  B..  Expert.     Pp.  259.     Bulletin  No.  57.    Reprint,  October 

9,  1905.     Price,  15  cents 1,000 

Forest  Reserves   in    Idaho.     I*p.   90,   figs.   5.     Map.     Bulletin   No.   67. 

September  27,  1905.     Price,  10  cents 8,000 

Report  of  the  Forester  for  1904.  By  GiflPord  Pinchot  Pp.  11.  169-205. 
(From  Annual  Reports,  Department  of  Agriculture.)  Reprint,  Octo- 
ber 14,  1905 2,500 

Reprint,  June  11,  1906 500 

Report  of  the  Forester  for  1903.  By  Gifford  Pinchot.  Pp.  11.  497-533. 
(From  Annual  Reports,  Department  of  Agriculture.)  Reprint,  Octo- 
ber 80,  1905 2,500 

-"azing  on  the  Public  Lands.  Extracts  from  the  Report  of  the  Public 
Lands  Commission.  (Senate  Document  No.  189,  Fifty-eighth  Con- 
fess, Third  Session.)     Pp.  67,  maps  2.    Bulletin  No.  G2,    November 

21  1905.     Price,  15  cents 15,000 

oblolly  Pine  in  Eastern  Texas,  With  Special  Reference  to  the  Prodtic- 
iou  of  Cross-Ties.     By  Raphael  Zon,  Forest  Assistant     Pp.  53,  pis.  4, 

'^^s.  2.     Bulletin  No.  64.     November  22,  1905.    Price,  5  cents 10,000 

T?onr«»if.   Ar"«\     1    i<^nf5  . . ^__  2.(X)0 
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Copies, 
utbern  Pine — Meclianical  and  Physical  Properties.    By  B.  E.  Femow, 
Chief,    Division    of   Forestry.    Pp.    12.    Circular    No.    12.     Reprint,     • 
December  5,  1905 1,000 

Reprint,  April  25,  1906 1,000 

rest  Belts  of  Western  Kansas  and  Nebraslca.  By  Royal  S.  Kellogg, 
Forest  Assistant  Pp.  44,  pis.  6,  map.  Bulletin  No.  66.  January  2, 
1906.     Price,  10  cents 12,000 

Reprint.  April  21,  1906 , 2,000 

Working  Plan  for  Forest  Lands  in  Berkeley  County,  South  Carolina. 
By  Charles  S.  Chapman,  Forest  Assistant.  Pp.  62,  pis.  4,  map.  Bul- 
letin No.  56.     January  2,  1906.     Price,  10  cents 13,000 

le  Forest  Service:  What  It  Is  and  How  It  Deals  with  Forest  Prob- 
lems.    Pp.  24,  chart.     Circular  No.  36.     January  12,  1906 100,000 

Ivlce  for  Forest  Planters  In  Oklahoma  and  Adjacent  Regions.  By 
George  L.  Clothier,  M.  F.,  Assistant  Forest  Inspector.  Pp.  46,  pis.  4, 
Qgs.  7.     January  15,  1906.     Price,  5  cents 10,000 

Reprint,  June  11,  1906 2,000 

>port  of  the  Forester  for  1905.  By  GiflPord  Pinchot  Pp.  Iv,  199-237. 
(From  Annual  Reports,  Department  of  Agriculture.)     January  20, 

1906 2, 500 

acticability  of  Forest  Planting  in  the  United  States.  By  Wm.  L.  Hall, 
Chief  of  Division  of  Forest  Extension.  Pp.  iii,  133-144,  pis.  4.  (Re- 
printed  from   Yearbook    of  Department   of   Agriculture   for   1902.) 

Reprint,  January  20,  1906 3,000 

trestry  and  the  Lumber  Supply.  Pp.  14.  Circular  No.  25.  Reprint, 
January  31,  1906 2,000 

Reprint,  June  21,  1906 2,000 

actical  Results  of  the  Cup  and  Gutter  System  of  Turpentining.  By 
Charles  H.  Herty,  Ph.  D.     Pp.  7,  figs.  5.     Circular  No.  34.     Reprint, 

January  31.  1906 1,000 

le  Natural  Replacement  of  White  Pine  on  Old  Fields  In  New  England. 
By  S.  N.  Spring,  M.  F.,  Forest  Assistant  Pp.  32,  pis.  4,  map.  Bul- 
letin No.  63.     February  13,  1906.     Price,  10  cents 12,000 

Reprint  May  8,  1906 8,000 

►rest  Planting  In  Western  Kansas.  By  Royal  S.  Kellogg.  Forest 
Agent.     Pp.   52,   pis.   7,  map.     Bulletin   No.   52.     Reprint,   March   1, 

1906 1, 500 

Working  Plan  for  Forest  Lands  in  Central  Alabama.  By  Franklin  W. 
Reed,   Forest  Assistant     Pp.  71,  pis.  4,  maps  2.     Bulletin  No.  68. 

March  2,  1906.     Price,  10  cents 8,000 

fluence  of  Forestry  Upon  the  Lumber  Industry.  By  Overton  W. 
Price,  Assistant  Forester.  Pp.  iii,  309-312.  (From  Yearbook  of  De- 
partment of  Agriculture  for  1902.)     Reprint  March  12,  1906. 1,000 

le  Attitude  of  Lumbermen  Toward  Forest  Fires.  By  E.  A.  Sterling, 
Forest  Assistant  Pp.  ii,  133-140,  pis.  3.  (From  Yearbook  of  De- 
partment of  Agriculture  for  1904.)     March  13,  1906 1,000 

le  Determination  of  Timber  Values.  By  Edward  A.  BranifiP,  Forest 
Assistant.     Pp.    iii,    453-46C>.     (From    Yearbook    of   Department   of 

Agriculture  for  1904.)     March  13,  1906 500 

•ogress  of  Forestry  in  1904.  By  Quincy  R.  Craft  Editorial  Clerk. 
Pp.    588-593,    pi.    1.     (From    Appendix,    Yearbook    of    Department 

of   xVgriculture   for   1004.)     Reprint   March   13,   1906 1,000 

•ogress  Report  on  the  Strength  of  Structural  Timber.  By  W.  Ken- 
drick    Ilatt,    Ph.    D.,    Civil    Engineer.     Pp.    27.     Circular    No.    34. 

Reprint    March    24,    11)00 1,000 

•actical  Assistance  to  Tree  IManters.     By  Gifford  Pinchot,  Forester. 

Pp.  4.     Circular  No.  22,  fourth  revision,  March  27,  1906 10,000 

mber :  An  Elementary-  Discussion  of  the  Characteristics  and  Proper- 
ties of  Wood.  By  Filibert  Roth,  Sjiecial  Agent  in  Charge  of  Timber 
Pliysics.     Pp.  88,  figs.  49.     Bulletin  No.  10.     Reprint,  April  3,  1906. 

Price.  5  cents 2,  (XK) 

)rest  Planting  in  the  Sand  Hill  Region  of  Nebraska.    Pp.  5.     Circular 

No.  37.     April  24,  1905 7, 000 
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Copiefc 

Practical  Forestry  in  the  Adirondacka  By  Henry  S.  Graves,  Superin- 
tendent of  Working  Plans.  Pp.  85,  pis.  20.  Bulletin  No.  26.  Reprint, 
April  16,  1906.    Price,  15  cents 1,000 

The  Planting  of  White  Pine  in  New  England.  By  Harold  B.  Kempton« 
Field  Assistant.  Pp.  40,  pis.  13,  figs.  2.  Bulletin  No.  45.  Reprint, 
April  18,  190a    Price,  20  cents 1,000 

Grazing  on  the  Public  Lands.  Extracts  from  the  Report  of  the  Public 
Lands  Commission  ( Senate  Document  No.  189,  Fifty-eighth  Congress, 
Third  Session.)  Pp.  67,  map  1,  diagram  1.  Bulletin  No.  62.  Re- 
print, April  28,  1906.    Price,  15  cents 2,000 

A  History  of  the  Lumber  Industry  In  the  State  of  New  York.  By 
William  F.  Fox.  Pp.  59,  frontispiece,  pis.  19.  Bulletin  No.  34.  Re- 
print, May  23,  1906.    Price,  20  cents 1,000 

Conservative  Lumbering  at  Sewanee,  Tennessee.  By  John  Foley,  Field 
Assistant  Pp.  36,  pis.  12,  figs.  2.  Bulletin  No.  39.  Reprint,  June  5, 
1906.    Price,  15  cents 2,000 

A  Primer  of  Forestry.  Practical  Forestry.  By  Giflford  Pinchot,  For- 
ester. Pp.  88,  pis.  18,  figs.  47.  Bulletin  No.  24,  Part  2.  Reprint, 
June  7,  1906.    Price,  30  cents 2,000 

Grades  and  Amount  of  Lumber  Sawed  from  Yellow  Poplar,  Yellow 
Birch,  Sugar  Maple,  and  Beech.  By  Edward  A.  BraniflF,  Forest 
Assistant     Pp.  30.     Bulletin  No.  73.     June  21,  1906.     Price,  10  cents.    20,000 

A  Primer  of  Forestry.     By  Giflford  Pinchot  Forester.     Pp.  48,  figs.  33. 

Farmers'  Bulletin  No.  173.     Reprint  August  21,  1905 10,000 

Reprint  November  6,  1905 15,000 

Reprint  April  9,  1906 15,000 

Forest  Planting  and  Farm  Management.  By  George  L.  Clothier,  Assist- 
ant Forest  Inspector.  Pp.  22,  figs.  3.  Farmers'  Bulletin  No.  22a  Sep- 
tember   12,    1905 30,000 

Reprint  March  2,  1906 25,000 

Reprint  March  2,  1906 25,000 

Tree  Planting  on  Rural  School  Grounds.  By  Wni.  L.  Hall,  Assistant 
Superintendent  of  Tree  Planting.     Pp.  32,  figs.  17.     Farmers'  Bulletin 

No.  134.     Reprint  January  15,  1900 10,000 

Reprint  May  1,  1906 20,000 

Maple  Sugar  and  Sirup.  By  William  F.  Hubbard.  Pp.  37.  Farmers' 
Bulletin  No.  252.     April  30,  1906 30,000 

LIBRABY. 

Accessions  to  the  Department  Library.  April-June,  1905.  Pp.  76.  Sep- 
tember 1,  1905.     Price,  5  cents ^ 1,000 

Accessions  to  the  Department  Library.  July-September,  1905.  Pp.  47. 
November  4,  1905.     Price,  5  cents « 1,000 

Report  of  the  Librarian  for  1905.  By  Josephine  A.  Clark.  (From  An- 
nual Reports,  Department  of  Agriculture.)  Pp.  iii,  419-422.  Janu- 
ary 31,   1906 500 

Accessions  to  the  Department  Library.  October-December,  1905.  Pp. 
64.     Bulletin  No.  5S.     February  10,  1906.     Price,  5  cents 1,000 

Catalogue  of  Publications  Relating  to  Entomology  in  the  Library  of  the 
U.  S.  Department  of  Agriculture.  Prejiared  under  the  direction  of 
the  Librarian.  Pp.  562.  Bulletin  No.  55.  May  11,  1906.  Price,  40 
cents    1,000 

Accessions  to  the  Department  I^ibrary.     January-March,  1906.     Pp.  77. 

Bulletin  No.  59.     May  28,  190(5.     Price,  5  cents 900 

• 

BUREAU  OF  PLANT  INDUSTRY. 

liic  -ivocado,  a  Salad  Fruit  of  the  Tropics.  By  G.  N.  Collins,  Assist- 
mt  Botanist  in  Investigations  in  Tropical  Agriculture.  Pp.  52,  pis. 
<     Bulletin  No.  77.     July  3,  1905.     Price.  5  cents 3,000 

^ipanese  Bamboos  and  Their  Introduction  into  America.     By  David  O. 

Fairchild,  Agricultural  Explorer,  Seed  and  Plant  Introduction  and 

)istr«hution.    Pp.   36,   pis.   8.    Bullet'"    No    ^3.    Reprint   July   10, 

Oni  >rlrMi      in     '^r    K  ^ ^ I  000 
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Copies. 

he  Prickly  I*ear  and  Other  Cacti  as  Food  for  Stoclc.  By  David  Grif- 
fiths, Assistant  Agrostologist  in  Charge  of  Range  Investigations, 
Grass  and  Forage  Plant  Investigations.  Pp.  48,  pis.  5,  fig.  1.  Bulle- 
tin No.  74.     Reprint,  July  10,  1905.     Price,  5  cents 1,000 

ugar-Beet  Seed  Breeding.  By  J.  E.  W.  Tracy,  Seed  Expert  Pp.  Ill, 
341-352,  pis.  3.  (From  Yearbook  of  Department  of  Agriculture  for 
1904.)     July  6.  1905 750 

remising  New  Fruits.  By  William  A.  Taylor,  Pomologist  in  Charge  of 
Field  Investigations,  Pp.  399-416,  pis.  8.  (From  Yearbook  of  I>e- 
partment  of  Agriculture  for  1904.)     July  7,  1905 3,000 

he  Improvement  of  Tobacco  by  Breeding  and  Selection.  By  Archibald 
D.  Shamel,  Scientific  Assistant,  Plant  Breeding  Laboratory,  Vege- 
table Pathological  and  Ph^-siological  Investigations.  Pp.  ill,  4^^ 
452,  pis.  7,  figs.  2.     (From  Yearbook  of  Department  of  Agriculture 

for  1904.)     July  6,  1905 3,000 

Reprint,  March  23,  1906 3,000 

he  Hemp  Industry  in  the  United  States.  By  Lyster  H.  Dewey, 
Assistant  Botanist     Pp.  11,  541-554,  pis.  4,  figs.  2.     (From  Yearbook 

of  Department  of  Agriculture  for  1901.)     Reprint,  July  6,  1905 500 

Reprint,   May  22,   1906 500 

Model  Farm.  By  W.  J.  Spillman,  Agrostologist  Pp.  iii,  363-370, 
pis.  2.  (From  Yearbook  of  Department  of  Agriculture  for  1903.) 
Reprint  July  7,  1905 1,000 

asture,  Meadow,  and  Forage  Crops  In  Nebraska.  By  T.  L.  Lyon, 
Agriculturist,  Nebraska  Experiment  Station,  and  A.  S.  Hitchcock, 
Assistant  Agrostologist,  In  Charge  of  Cooperative  Experiments, 
U.  S.  Department  of  Agriculture,  Grass  and  Forage  Plant  Investiga- 
tions. Pp.  64,  pis.  6,  figs.  8.  Bulletin  No.  59.  Reprint  July  8,  1905. 
Price,  10  cents 1,000 

he  Variability  of  Wheat  Varieties  In  Resistance  to  Toxic  Salts.  By 
L,  L.  Harter,  Scientific  Assistant  Laboratory  of  Plant  Breeding, 
Vegetable  Pathological  and  Physiological  Investigations.  Pp.  48. 
Bulletin  No.  79.    July  27.  1905.     Price,  5  cents 2,000 

ew  Citrus  Creations  of  the  Department  of  Agriculture.  By  Herl)ert 
J.  Webber  and  Walter  T.  Swingle,  Vegetable  Pathological  and  Physio- 
logical Investigations.  Pp.  Ill,  221-240,  pis.  13,  figs.  2.  (From  Year- 
book of  Department  of  Agriculture  for  1904.)     August  2,  1905 8,000 

volution  of  Cellular  Structures.  By  O.  F.  Cook  and  Walter  T. 
Swingle,  Vegetable  Pathological  and  Physiological  Investigations. 
Pp.  26,  pi.  1,  figs.  2.  Bulletin  No.  81.  August  4,  1905.  Price,  5 
cents 3,600 

he  Vitality  of  Buried  Seeds.  By  J.  W.  T.  Duvel,  Assistant  in  the  Seed 
Laboratory.  Pp.  22,  pis.  3,  fig.  1.  Bulletin  No.  83.  August  4,  1905. 
Price,  5  cents 4,000 

mall-Fruit  Culture  for  Market.  By  William  A.  Taylor,  Assistant 
Pomologist  Pp.  283-294.  (From  Yearbook  of  Department  of  Agri- 
culture for  1895.)     Reprint  August  17,  1905 2,000 

gricultural  Explorations  in  Algeria.  By  Thomas  H.  Kearney,  Physi- 
ologist, Vegetable  Pathological  and  Physiological  Investigations,  and 
Thomas  H.  Means,  Formerly  of  the  Bureau  of  Soils,  Seed  and  Plant 
Introduction  and  Distribution.  Pp.  98,  pis.  4.  Bulletin  No.  80. 
August  19,  1905.     Price,  10  cents 2,000 

rass  Lands  of  the  South  Alaska  Coast  By  C.  V.  Piper,  Agrostolo- 
gist in  Charge  of  Forage  Plant  Introduction,  Grass  and  Forage  Plant 
Investigations.  Pp.  38,  pis.  4.  Bulletin  No.  82.  August  22,  1905. 
Price,  10  cents 5,500 

he  Storage  and  Germination  of  Wild  Rice  Seed.  By  J.  W.  T.  Duvel, 
Assistant  in  Seed  Laboratory.  Pp.  16,  pis.  2.  Bulletin  No.  90,  Part 
I.     September  7,  1905.     Price,  5  cents 2,500 

fomenclature  of  the  Apple:  A  Catalogue  of  the  Known  Varieties  Re- 
ferred to  in  American  Publications  from  1804  to  1904.  Compiled  by 
W.  H.  Ragan.  Expert  in  Pomological  Nomenclature,  Pomological  In- 
vestigations. Pp.  395.  Bulletin  No.  56.  Reprint  September  27, 
1905.     Price,  30  cents 1,000 

H.  Doc.  6,  59-2 33 
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Coplei 

Additions  and  Corrections  Affecting  Bulletin  No.  56  of  the  Bureau  of 
Plant  Industry.  U.  S.  Department  of  Agriculture,  entitled  Nomen- 
clature of  the  Apple.  Pp.  385-395.  (From  second  edition  of  Bulle- 
tin No.  56.)     September  18,  1905 1.000 

Seeds  and  Plants  Imported  During  the  Period  from  September,  1900, 
to  December,  1903.  Inventory  No.  10:  Nos.  5501-9896.  Seed  and 
Plant  Introduction  and  Distribution.  Pp.  333.  Bulletin  No.  66.  Re- 
print, October  3,  1905.    Price,  15  cents 200 

Improving  the  Quality  of  Wheat  By  T.  L.  Lyon,  Agriculturist  and  As- 
sociate Director  of  the  Agricultural  Experiment  Station  of  Nebraska 
and  Collaborator  of  the  Bureau  of  Plant  Industry.  Vegetable 
Pathological  and  Physiological  Investigations,  in  Cooperation  with 
the  Agricultural  Experiment  Station  of  Nebraska.  Pp.  120.  Bulle- 
tin No.  78.    Ckitober  24,  1905.    Price,  10  cents 1,000 

Miscellaneous  Papers.  I. — Cultivation  of  Wheat  in  Permanent  Alfalfa 
Fields.  By  David  Fairchild,  Agricultural  Explorer.  II. — ^The  Salt 
Water  Limits  of  Wild  Rice.  By  Carl  S.  Scofleld,  Botanist,  Grain 
Grade  Investigations.  III. — Extermination  of  Johnson  Grass.  By 
W.  J.  Spillman,  Agrostologist  IV. — Inoculation  of  Soil  with  Nitro- 
gen-fixing Bacteria.  By  A.  F.  Woods,  Acting  Chief  of  Bureau.  Pp. 
30,  pis.  3,  figs.  4.    Bulletin  No.  72.    Reprint,  November  9,  1905.    Price, 

5  cents 600 

The  Seeds  of  the  Bluegrasses.  I. — The  Germination,  Growing,  Han- 
dling, Adulteration  of  Bluegrass  Seeds.  By  Edgar  Brown,  Botanist  In 
Charge  of  Seed  Laboratory.  II. — ^Descriptions  of  the  Seeds  of  the 
Commercial  Bluegrasses  and  Their  Impurities.  By  F.  H.  Hilman, 
Assistant  Botanist,  Seed  Laboratory.    Pp.  38,  figs.  35.    Bulletin  No. 

84.     November  14,  1905.     Price,  5  cents 4,000 

The  Principles  of  Mushroom  Growing  and  Mushroom  Spawn  Making. 
By  B.  M.  Duggar,  Professor  of  Botany  in  the  University  of  Mis- 
souri and  Collaborator  of  the  Bureau  of  Plant  Industry.     Pp.  60,  pis. 

7.    Bulletin  No.  85.    Price  10  cents 4,000 

Reprint,  April  30,  1906 1,000 

Agriculture  Without  Irrigation  in  the  Sahara  Desert.  By  Thomas  H. 
Kearney,  Physiologist,  Vegetable  Pathological  and  Physiological  In- 
vestigations.   Pp.  30,  pis.  5,  fig.  1.    Bulletin  No.  86.     November  16, 

1905.    Price,  5  cents 4,500 

The  Crown-Gall  and  Hairy  Root  Diseases  of  the  Apple  Tree.  By  George 
G.  Hedgcock,  Assistant  in  Pathology,  Mississippi  Valley  Laboratory. 
Pp.  7,  pis.  3.    Bulletin  No.  90,  Part  II.    November  17,  1905.    Price, 

6  cents 2,600 

Disease  Resistance  of  Potatoes.  By  L.  R.  Jones,  Botanist  of  the  Ver- 
mont Agricultural  Experiment  Station,  and  Collaborator  of  Uie 
Bureau  of  Plant  Industry.     Pp.  39.    Bulletin  No.  87.    December  5, 

1905.     Price,  5  cents 2,600 

Opportunities  in  Agriculture.  I. — Growing  Crops  Under  Glass.  By 
B.  T.  Galloway,  Chief  of  the  Bureau  of  Plant  Industry.  II. — ^Fruit 
Growing.  By  M.  B.  Waite,  Pathologist  in  Charge  of  Investigations 
of  Diseases  of  Orchard  Fruits.  III. — General  Farming.  By  W.  J. 
Spillman,  Agrostologist.    Pp.  ii,  161-190,  pis.  2.    December  21,  1905. 

(From  Yearbook  of  Department  of  Agriculture  for  1904) 1,000 

Reprint,  April  9,  1906 1,000 

Peppermint  By  Alice  Henkel,  Drug-Plant  Investigations.  Pp.  16,  figs. 
3.    Bulletin  No.  00,  Part  III.    December  28,  1905.    Price,  6  cents 8,600 

Range  Management  in  the  State  of  Washington.  By  J.  S.  Cotton, 
Assistant  in  Range  Investigations,  in  Cooperation  with  the  Wash- 
ington State  Experiment  Station.  Pp.  28,  pis.  3.  Bulletin  No.  75. 
^leprint,  January  9,  1906.    Price,  5  cents 1,000 

commercial  Apple  Orcharding.  By  G.  B.  Brackett,  Pomologist,  Bureau 
of   Plant  Industry.     Pp.   ii.  593-608,  pis.  4.      (From  Yearbook  of 

Department  of  Agriculture  for  1901. )     Reprint,  January  10,  1906 2, 000 

*'<»evil-Resi8ting  Adaptations  of  the  Cotton  Plant  By  O.  F.  Cook, 
^ionomist  in  Charge  of  Investigations  in  the  Agricultural  ESconomy 
•f  Tropi<»a?  md  S'-*^tropical  Plants.    Pp.  87,  pis.  10.    Bulletin  No.  88. 

iQTV       >-.«^   10  «pnf«_,    _  2,600 
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Copies. 
Id  Medicinal  Plants  of  the  United  States.     By  Alice  Henkel,  Assist- 
ant, Drug-Plant  Investigations.      Pp.  76.     Bulletin  No.  89.     January 

15,  1906.     Price,  5  cents 4,500 

be  Poisonous  Action  of  Johnson  Grass.  By  Albert  C.  Crawford,  Phar- 
macologist,   Poisonous    Plant    Investigations.     Pp.    6.     Bulletin    No. 

90,  Part  IV.     January  16,  1906.     Price,  5  cents 2,000 

eport  of  the  Chief  of  the  Bureau  of  Plant  Industry  for  1905.      By 

B.  T.  Galloway.  Pp.  iv,  63-197.  (From  Annual  Reports,  Depart- 
ment of  Agriculture.)     January  17,  1906 500 

ranberry  Spraying  Experiments  in  1905.  By  C.  L.  Shear,  Pathologist, 
Vegetable    Pathological    and    Physiological    Investigations.      Pp.    8. 

Bulletin  No.  100.  Part  1.     February  8,  1906.     Price,  5  cents 2,000 

Iscellaneous  Papers.     I. — The  Storage  and  Germination  of  Wild  Rice 

Seed.  By  J.  W.  T.  Duvel,  Assistant.  II.— The  Crown-Gall  and 
Hairy-Root  Diseases  of  the  Apple  Tree.  By  George  C.  Hedgcock, 
Assistant.  III. — Peppermint.  By  Alice  Henkel,  Assistant.  IV. — 
The  Poisonous  Action  of  Johnson  Grass.  By  A.  C.  Crawford,  Phar- 
macologist.    Pp.  34,  pis.  5,  figs.  3.     Bulletin  No.  90.     February  17, 

1906.     Price.  5  cents 2,000 

arleties  of  Tobacco  Seed  Distributed  in  1905-6,  V^Tlth  Cultural  Direc- 
tions. By  A.  D.  Shamel  and  W.  W.  Cobey,  in  Charge  of  Tobacco 
Breeding  Experiments,  Laboratory  of  Plant  Breeding.     Pp.  40,  pis.  9. 

Bulletin  No.  91.     February  20,  1906.     Price,  5  cents 12,000 

Dpper  as  an  Algicide  and  Disinfectant  in  Water  Supplies.  By  George 
T.  Moore,  Physiologist  and  Algologist  in  Charge  of  the  Laboratory  of 
Plant  Physiology,  and  Karl  F.  Kellerman,  Assistant  in  Physiology. 
Pp.    55.     Bulletin    No.    76.    Reprint,    February    23,    1906.     Price,    5 

cents   1, 000 

he  Wrapping  of  Apple  Grafts  and  Its  Relation  to  the  Crown-Gall 
Disease.  By  Hermann  Von  Schrenk,  Special  Agent  In  Charge  of  the 
Mississippi  Valley  Laboratory,  and  George  G.  Hedgcock,  Assistant 
in  Pathology.     Pp.   12.     Bulletin  No.  100,  Part  II.     March  2,  1906. 

Price,  5  cents 2,500 

he  Control  of  the  Apple  Bitter-Rot.  By  W.  M.  Scott,  Pathologist, 
Vegetable    Pathological    and    Physiological    Investigations.     Pp.    36, 

pis.  8.     Bulletin  No.  93.     March  13,  1906.     Price,  10  cents 5,000 

Reprint  April  12,  1906 5,000 

ertilizers  for  Special  Crops.  By  A.  F.  Woods  and  R.  E.  B.  McKenney. 
Pp.  iii,  553-572.     (From  Yearbook  of  Department  of  Agriculture  for 

1002.)     Reprint,  March  9,  1906 500 

arlicky  Wheat.  By  J.  W.  T.  Duvel,  Assistant  in  Seed  Laboratory. 
Pp.  16,  pis.  2.     Bulletin  No.  100,  Part  III.     April  4,  1906.     Price,  5 

cents   2, 500 

ethods  of  Testing  the  Burning  Quality  of  Cigar  Tobacco.  By 
Wlghtman  W.  Garner,  Scientific  Assistant,  Plant  Breeding  Investi- 
gations.    Pp.  14,  pis.  2.     Bulletin  No.  100,  Part  IV.     June  6,  1906. 

Price,  5  cents 4,500 

ersian  Gulf  Dates:  Their  Introduction  into  America.  By  David  G. 
Fairchild,  Agricultural  Explorer.     Pp.  32,  pis.  4.     Bulletin  No.  54. 

Reprint,  April  26,  1906.     Price,  10  cents 500 

he  Hemp  Industry  in  the  United  States.  By  Lyster  H.  Dewey,  As- 
sistant Botanist.     Pp.  ii,  541-554,  pis.  4,  figs.  2.     (From  Yearbook  of 

Department  of  Agriculture  for  1901.)     Reprint,  May  22,  1006 500 

eneficial  Bacteria  for  Leguminous  Crops.  By  George  T.  Moore,  Physi- 
ologist and  Algologist,  in  Charge  of  Laboratory  of  Plant  Physiology, 
and  T.  R.  Robinson,  Assistant  in  Physiology,  Vegetable  Pathological 
and  Physiological  Investigations.  Pp.  48,  figs.  17.  Farmers*  Bulle- 
tin No.  214.     Reprint,  August  9,  1905 20,000 

ome  Manufacture  and  Use  of  Unfermented  Grape  Juice.     By  George 

C.  Ilusmann,  Expert  in  Charge  of  Viticultural  Investigations.     Pp. 

16.  Farmers'  Bulletin  No.  175.     Reprint,  July  27,  1905 10,000 

Reprint,  February  19,  1906 10,000 
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Copies. 
Alfalfa  Seed.    By  Edgar  Brown,  Botanist,  in  Charge  of  Seed  liabora- 
tory,    Botanical    Investigations   and   Experiments.    Pp.    14,    figs.   8. 

Farmers'  Bulletin  No.  194.     Reprint,  July  29,  1905 10,000 

Reprint,  December  26,  1905 10,000 

Reprint.  April  4.  1906 15,000 

Varieties  of  Fruits  Recommended  for  Planting.  Ck)mplled  by  W.  H. 
Ragan,    Expert    in    Pomological    Nomenclature.    Pp.    48.     Farmers' 

Bulletin  No.  208.     Reprint,  July  31,  1905 15,000 

Reprint,  November  18,  1905 15.000 

Reprint,  February  1,  1906 15.000 

Reprint,  April  11,  1906 20.000 

Canadian  Field  Peas.  By  Thomas  Shaw,  Formerly  Professor  of  Ani- 
mal Husbandry  in  the  College  of  Agriculture  of  the  University  of 
Minnesota.    Pp.   16,   figs.  4.    Farmers'   Bulletin  No.   224.     July  31, 

1905    15,000 

Reprint,  April  9,  1906 15,000 

The  Home  Fruit  Garden:  Preparation  and  Care.  By  L.  C.  Corbett 
Horticulturist.     Pp.  16,  figs.  6.     Farmers'  Bulletin  No.  154   (edition 

of  June,  1005).     Reprint,  August  1,  1905 15,000 

Reprint,  November  3,  1905 15,000 

Reprint,  March  1,  1906 15,000 

Reprint,  April  21,  1906 20,000 

The  Apple  and  How  to  Grow  It.  By  G.  B.  Brackett,  Pomologist 
Pp.  32,  figs.  10.  Farmers'  Bulletin  No.  113,  revised  June,  1904.  Re- 
print, August  8,  1905 10.000 

Reprint,  October  20,  1905 15,000 

Reprint,  February  19,  1906 10,000 

Reprint,  April  3.  1906 15,000 

Celery  Culture.  By  W.  R.  Beattie,  in  Charge  of  Testing  Gardens, 
Office  of  Botanical  Investigations  and  Experiments.    Pp.  32,  figs.  7. 

Farmers'  Bulletin  No.  148.     Reprint,  August  8,  1905 10,000 

Reprint,  February  19,  1906 10.000 

Reprint,  April  24,  1906 15,000 

Practical  Suggestions  for  Fruit  Growers.  By  H.*  P.  Gould,  Assistant 
Pomologist,   Pomological   Investigations.    Pp.   30,   figs.   8.     Farmers' 

Bulletin  No.  161.     Reprint,  August  9,  1905 15,000 

Reprint,  December  13,  1005 15,000 

Reprint,   March   19,   1906 15,000 

Reprint,  May  12,  1906 15,000 

Winter  Forage  Crops  for  the  South.  By  Carleton  R.  Ball,  Assistant 
Agrostologlst.  Grass  and  Forage  Plant  Investigations.     Pp.  40,  figs. 

24.     Farmers'  Bulletin  No.  147.     Reprint,  August  Hi  1905 10. 000 

Reprint,   December  12,   1905 '^^     15,000 

Alfalfa  Growing.  By  A.  S.  Hitchcock,  in  Charge  of  Alfalfa  and  Clover 
Investigations,  Grass  and  Forage  Plant  Investigations.     Pp.  40,  figs. 

8.    Farmers'  Bulletin  No.  215.    Reprint,  August  12,  1905 2a000 

Reprint,  November  11,  1905 20,000 

Reprint,  February  3,  190f> laOOO 

Reprint,  April  5.  1906 20,000 

Strawberries.  By  L.  C.  Corbett  Horticulturist.  Pp.  24,  figs.  15.  Far- 
mers' Bulletin  No.  198.    Reprint,  August  17,  1905 20,000 

Reprint,  September  28,  1905 10,000 

Reprint,  March  16,  1906 20,000 

Corn  Growing.  By  C.  P.  Hartley,  Assistant  in  Physiology,  Plant- 
Breeding  Lal)oratory.     Pp.  32,  figs.  23.     Farmers*  Bulletin  No.   199. 

Reprint,  August  17,  1905 20,000 

Reprint,  December  20,  1905 20,000 

Reprint,  March  21,  1906 20,000 

Reprint,  April  24,  1906 20,000 

'•'  *  Cultivation  of  Mushrooms.  By  B.  M.  Duggar,  Profe8.sor  of  Botany 
u  the  University  of  Missouri,  Collaborator,  Vegetable  Pathologlrni 
ind.  Physiological  Investigations,  Bureau  of  Plant  Industry.  Pi>.  24, 
<gs.  10.    Farmers'  Bulletin  No.  204.    Reprint,  August  18,  1906 15,000 

l?or)r«nt.    \fproh    <V)       Or^^  * |Q  qqQ 
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Copies. 
Weeds:  and   How   to  Kill   Them.     By   Lyster   H.   Dewey,   Assistant 

Botanist    Pp.  32,  figs.  11.    Farmers*  Bulletin  No.  28,  second  revision, 

March,  1905.    Reprint,  August  21,  1905 15,000 

Reprint,  November  20,  1905 10,000 

Reprint,  March  1,  1906 15,000 

Reprint,  May  12,  1906 20,000 

Weeds  Used  in  Medicine.  By  Alice  Henkel,  Assistant  in  Drug  and  Me- 
dicinal Plant  Investigations,  Botanical  Investigations  and  Experi- 
ments.   Pp.  46,  figs.  31.    Farmers'  Bulletin  No.  188.    Reprint,  September 

5,    1905 15, 000 

Reprint,  April  7,  1906 10,000 

Pruning.    By  L.  C.  Corbett,  Horticulturist    Pp.  40,  figs.  25.     Farmers* 

Bulletin  No.  181.    Reprint,  September  5,  1905 15,000 

Reprint,  February  24,  1906 15,000 

Reprint  April  26,  1906 20,000 

Tomatoes.    By  L.  C.  CJorbett,  Horticulturist    Pp.  32,  figs.  13.    Farmers' 

Bulletin  No.  220.    Reprint  September  5,  1905 20,000 

Reprint  October  21,  1905 20,000 

Reprint  March  5,  1906 15,000 

Reprint  March  30,  1906 20,000 

Reprint  May  17,  1906 40,000 

Raspberries.  By  L.  C.  Ck)rbett,  Horticulturist  Pp.  38.  Farmers'  Bul- 
letin No.  213.    Reprint  September  7,  1905 10,000 

Reprint  January  12,  1906 15,000 

Reprint  April  7,  1906 15.000 

The  Farmers'  Interest  in  Good  Seed.  By  A.  J.  Pieters,  in  Charge  of 
Pure-Seed  Investigations,  Division  of  Botany.  Pp.  24,  figs.  7.  Farm- 
ers' Bulletin  No.  111.    Reprint  September  15,  1905 10,000 

Reprint  March  9,  1906 10,000 

Reprint  April  18,  1906 15,000 

The  Propagation  of  Plants.     By  L.  C.  CJorbett  Horticulturist     Pp.  24, 

figs.  22.     Farmers'  Bulletin  No.  157.     Reprint  October  3,  1905 15,000 

Reprint   April   9,   1906 10,000 

Rape  as  a  Forage  Crop.  By  A.  S.  Hitchcock,  in  Charge  of  Cooperative 
Experiments  and  Forage  Plant  Investigations.  Pp.  15,  fig.  1.  Farm- 
ers' Bulletin  No.  164.    Reprint  October  9,  1905 10,000 

Sweet  Potatoes.     By  D.   M.   Nesbit    Pp.   40.    Farmers'   Bulletin   No. 

129.     Reprint    October  9,    1905 10,000 

Reprint  February  26,  1906 10,000 

Reprint   May   15,   1906 5,000 

Essential  Steps  in  Securing  an  Early  Crop  of  Cotton.  By  R.  J. 
Redding,    Director   of    the    Georgia    Experiment    Station.    Pp.    16. 

Farmers'  Bulletin   No.  217.    Reprint  October  9,  1905 10,000 

Reprint  March  5,  1906 10,000 

Reprint  April  20,  1906 20,000 

Beautifying  the  Home  Grounds.  By  L.  C.  Corbett,  Horticulturist 
Pp.   24,   figs.  8.    Farmers'   Bulletin  No.   185.    Reprint,  October  10, 

1905    15, 000 

Reprint  January  16,  1906 15,000 

Reprint  April  5,  1906 20,000 

Reprint  April  5,  1906 15,000 

Ivessons  from  the  Grain  Rust  Epidemic  of  1904.  By  Mark  Alfred 
Carleton,  Cereallst  in  Charge  of  Cereal  Investigations,  Vegetable 
Pathological     and    Physiological     Investigations.     Pp.    24,     figs.     6. 

Farmers'  Bulletin  No.  219.     Reprint  November  1,  1905 15,000 

Reprint  April  16,  1906 20,000 

The  Production  of  Good  Seed  Corn.  By  C.  P.  Hartley,  Assistant  in 
Physiology,  Laboratory  of  Plant  Breeding.  With  an  Appendix  on 
Selection  and  Care  of  Seed  Corn.  By  Herbert  J.  Webber,  Physiol- 
ogist in  Charge  of  Laboratory  of  Plant  Breeding.     Pp.  24,  figs.  10. 

Farmers'  Bulletin  No.  229.     November  4,  1905 30,000 

Reprint  January  15,  1906 20,000 

Reprint  March  2,  1906 20,000 

Reprint  March  2,  1906 20,000 

Reprint  April  5,  1906 40.000 
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Copies. 
The  Home  Vineyard,  With  Special  Reference  to  Northern  Ck>ndition8. 
By  W.  H.  Ragan,   Special  Agent.     I^.  24,  figs.  15.     Farmers'   Bul- 
letin No.  156.     Reprint,  November  6,  1905 15,000 

Reprint,  April  28,  1906 10,000 

Annual  Flowering  Plants.     By  L.  C.  Corbett,  Horticulturist.     Pp.  48, 

figs.  55.     Farmers'  Bulletin  No.   195.     Reprint,  October  6,   1905 15,000 

Reprint,  April  9,  1906 1 15,000 

Spraying  for  Cucumber  and  Melon  Diseases.  By  W.  A.  Orton,  Pathol- 
ogist, Vegetable  Pathological  and  Physiological  Investigations.     Pp. 

24,  figs.  8.     Farmers'  Bulletin  No.  231.     November  13,  1905 30,000 

Reprint,  April  24,  1906 15,000 

Okra:  Its  Culture  and  Uses.  By  W.  R.  Beattie,  Assistant  Horticul- 
turist.   Pp.  16,  figs.  8.     Farmers'  Bulletin  No.  232.     November  13, 

1905 30,000 

Inoculation  of  Legumes.  By  Karl  F.  Kellerman,  Physiologist  in  Charge 
of  tlie  Laboratory  of  Plant  Physiology,  and  T.  R.  Robinson,  Assistant 
in  Physiology,  Vegetable  Pathological  and  Physiological  Investiga- 
tions.    Pp.  8.    Farmers'  Bulletin  No.  240.     December  21,  1905 20.000 

Reprint,  March  2,  1906 20,000 

Reprint,  May  21,  1906 20,000 

An  Example  of  Model  Farming.  By  W.  J.  Spillman,  Agriculturist,  In 
Charge  of  Farm  Management  Investigations.  Pp.  16,  figs.  5.  Farm- 
ers' Bulletin  No.  242.     January  27,  1906 15,000 

Reprint,  March  19.  1906 15,000 

Reprint,  April  7,  1906 30.  Oa^ 

Reprint,  June  2,  1906 lO.OOO 

Citrus  Fruit  Growing  in  the  Gulf  States.  By  P.  H.  Rolfs,  Pathologist  in 
Charge  of  Subtropical  Lal)oratory.  Vegetable  Pathological  and  Physio- 
logical Investigations.    Pp.  48,  figs.  17.    Farmers*  Bulletin  No.  238. 

February  2.   1906 30,000 

The  School  Garden.     By  L.  C.  Corbett.  Horticulturist     Pp.  40,  figs.  33. 

Farmers'  Bulletin  No.  218.     Reprint,  February  17,  1906 15,000 

Reprint,  April  20,  1906 20.000 

Renovation  of  Worn-out  Soils.  By  W.  J.  Spillman,  Agriculturist,  in 
Charge    of    Farm    Management    Investigaj;ions.     Pp.    16.     Farmers' 

.   Bulletin  No.  245.     March  7,  1906 20.000 

Reprint,  April  24,  1906 30.000 

The  Lawn.  By  L.  C.  Corbett,  Horticulturist,  in  Charge  of  the  Arlington 
Experimental    Farm.     Pp.   20,    figs.   5.     Farmers'   Bulletin    No.   2^8. 

April  6,  1906 20.000 

Reprint,  June  20,  1J)06 11.000 

Fungicides  and  Their  Use  in  Preventing  Diseases  of  Fruits.  By  M.  B. 
Waite,  Pathologist  in  Charge  of  Investigations  of  Diseases  of  Fruits. 

Pp.  32,  figs.  17.     Farmers'  Bulletin  No.  243.     March  20,  1906 3,000 

Cassava.  By  S.  M.  Tracy,  M.  S..  Formerly  Director  of  the  Mississippi 
Agricultural  Experiment  Station.     Pp.  32,  figs.  11.     Farmers'  Bulletin 

No.  167.     Reprint,  April  6,  1906 10,000 

The  Prevention  of  Stinlcing  Smut  of  Wheat  and  Loose  Smut  of  Oats. 
By  Walter  T.  Swingle.  Physiologist  in  Charge  of  Plant  Life  History 
Investigations.     Pp.  16,  figs.  7.     Farmers'  Bulletin  No.  250.     April 

11.  1906  25.000 

The  Germination  of  Seed  Corn.     By  J.  W.  T.  Duvel,  Assistant  in  the 

Seed  Laboratory.     Pp.  16,  figs.  4.    Farmers'  Bulletin  No.  253.     April 

12,  1906  40.000 

Saccharine   Sorghums   for   Forage.     By  Carleton   R.   Ball.     Assistant 

Agrostologist.    Pp.  38,  figs.  7.     Farmers'  Bulletin  No.  246.    April  25. 

1906 30,000 

■  i^e  Home  Vegetable  Garden.     By  W.  R.  Beattie.  Assistant  Horticul- 

urist.    Pp.  48,  figs.  34.    Farmers'  Bulletin  No.  255.     May  15,  1906.—    40,000 
jucumbers.     By  L.  C.  Corbett,  Horticulturist,  in  Charge  of  Arlington 
Experimental  Farm.     Pp.  32,  figs.   14.     Farmers'  Bulletin   No.  254. 
urn     u\    i9(v?  ._  .      5^000 
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Agrostology. 

Copies. 
American  Grasses — III.    Description  of  the  Tribes  and  Genera.    By  F. 

Lamson-Scribner,  Agrostologist.    Pp.  197,  figs.  137.    Bulletin  No.  20, 

revised.    Reprint,  March  27,  1906.    Price,  15  cents 500 

Economic  Grasses.  By  F.  Lamson-Scribner,  Agrostologist  Pp.  85,  pis. 
3,  figs.  91.  Bulletin  No.  14,  revised.  Reprint,  May  5,  1906.  Price, 
10   cents 1, 000 

Southern  Forage  Plants.  Compiled  from  the  Publications  of  the  Divi- 
sion of  Agrostology.    By  F.  Lamson-Scribner,  Agrostologist    Pp.  48, 

figs,  14.    Farmers'  Bulletin  No.  102.    Reprtnt,  August  14,  1905 10,000 

Reprint,  January  23,  1906 10,000 

Reprint,  May  14,  1906 5,000 

Meadows  and  Pastures:  Formation  and  Cultivation  in  the  Middle 
Eastern  States.  By  Jared  G.  Smith,  Assistant  Agrostologist  Pp. 
30,  figs.  9.  Farmers*  Bulletin  No.  66,  edition  of  March,  1904.  Sep- 
tember 22,  1905 10,000 

Reprint,  March  23,  1906 10,000 

Millets.     By  Thomas   A.   Williams,   Assistant  Agrostologist     Pp.   32, 

figs.  G.    Farmers'  Bulletin  No.  101.    Reprint,  October  6,  1905 10,000 

Reprint,  May  21,  1906 10,000 

Cattle  Ranges  of  the  Southwest:  A  History  of  the  Exhaustion  of  the 
Pasturage  and  Suggestions  for  Its  Restoration.  By  H.  L.  Bentley, 
Special  Agent  in  Charge  of  Grass  Station  at  Abilene,  Texas.  Pp.  32, 
figs.  9.    Farmers'  Bulletin  No.  72.    Reprint  May  23,  1906 5, 000 

Botany. 

Shade  in  Coffee  Culture.  By  O.  F.  Cook,  Special  Agent  for  Tropical 
Agriculture.  Pp.  79,  pis.  16.  Bulletin  No.  25.  Reprint,  January  2, 
1902.     Price,  15  cents 500 

The  Camphor  Tree  {Cinnamomum  camphora  Nees  &  Eberm).  By 
Lyster  H.  Dewey,  Assistant  In  Division  of  Botany.  Pp.  8,  figs.  2. 
Circular  No.  12,  revised.     Reprint  April  7,  1906 1, 000 

Yams  in  the  West  Indies.  By  David  G.  Fairchlld,  Agricultural  Ex- 
plorer. Pp.  4,  fig.  1.  Circular  No.  21,  new  edition.  Reprint  May  7, 
1906 500 

Crimson  Clover  Seed.  By  Edgar  Brown,  In  Charge  of  Seed  Laboratory. 
Pp.  4,  figs.  4.    Circular  No.  18,  second  revision.    Reprint  June  4,  1906      1, 000 

Wild  Garlic  { Allium  vineale  L.).  By  Lyster  H.  Dewey,  Assistant  in 
Division  of  Botany.  Pp.  8.  figs.  3.  Circular  No.  9.  second  revision. 
Reprint  June  11,  1906 1.000 

Red  Clover  Seed:  Information  for  Purchasers.  By  A.  J.  Pleters,  As- 
sistant'Botanist,  Division  of  Botany,  in  Charge  of  Pure  Seed  Inves- 
tigations. Pp.  16,  figs.  2.  Farmers'  Bulletin  No.  123.  Reprint 
August  25,  1905 10,000 

Thirty   Poisonous   Plants  of  the   United   States.     By   V.   K.   Chesnut    • 
Assistant  Botanist     Pp.  32,  figs.  24.     Farmers*  Bulletin  No.  86.    Re- 
print October  2,  1905 10.000 

Reprint  March  24,  1906 10,000 

The  Farmers'  Interest  in  Good  Seed.  By  A.  J.  Pleters,  In  Charge  of 
Pure-Seed  Investigations,  Division  of  Botany.  Pp.  24,  figs.  7.  Farm- 
ers' Bulletin  No.  111.     Reprint  April  18,  1906 15.000 

Pomology. 

Jrape  Growing  in  the  South.  By  S.  M.  Tracy,  M.  S.,  formerly  Director 
of  the  Mississippi  Agricultural  Experiment  Stations.     Pp.  32,  figs.  6. 

Fanners'  Bulletin  No.  118.     Reprint  December  7,  1905 10,000 

Reprint  May  2,  1906 15.000 

Vegetable  physiology  and  pathology. 

The  Wilt  Disease  of  Cotton  and  Its  Control.  By  W.  A.  Orton.  Asso- 
ciate Pathologist.  Pp.  16,  pis.  4.  Bulletin  No.  27.  Reprint,  April  17, 
1906.     Price,  5  cents 500 
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Copiei 
Spraying  for  Fruit  Diseases.    By  B.  T.  Galloway,  Chief  of  Division  of 
Vegetable  Physiology  and  Pathology.    Pp.  13,  figs.  C.     Farmers'  Bul- 
letin No.  38.     Reprint  August  1,  1905 10,000 

Potato  Diseases  and  Their  Treatment  By  B.  T.  Galloway,  Chief  of  the 
Division  of  Vegetable  Physiology  and  Pathology.    Pp.  16.       Farmers' 

Bulletin  No.  91.    Reprint  August  16,  1905 15,000 

Reprint  December  29,  1905 15,000 

Reprint  April  7,  1906 20,000 

Peach  Growing  for  Market  By  Erwin  F.  Smith,  Division  of  Vegetable 
Physiology  and  Pathology.    Pp.  24,  figs.  21.    Farmers'  Bulletin  No. 

33.    Reprint  August  23,  1905 10,000 

Reprint  January  25,  1906 10,000 

The  Black  Rot  of  the  Cabbage.  By  Erwin  F.  Smith,  Division  of  Vege- 
table Physiology  and  Pathology.  Pp.  22,  fig.  1.  Farmers'  Bulletin 
No.  68.     Reprint  April  26,  1906 10,000 

PUBLICATIONS. 

Monthly  List  of  Publications,  June,  1905.     Pp.  8 150,000 

Monthly  List  of  Publications,  July,  1905.     Pp.  4 151,000 

Reprint 6,000 

Monthly  List  of  Publications,  August  1905.     Pp.  4 158,000 

Monthly  List  of  Publications,  September,  1905.     Pp.  4 158,000 

Reprint 2,500 

Monthly  List  of  Publications,  October,  19C>5.    Pp.  4 178000 

Monthly  List  of  Publications,  November.  1005.    Pp.  4 17^000 

Monthly  List  of  Publications,  December,  1S)05.    Pp.  4 181,000 

Monthly  List  of  Publications,  January.  VMl.    Pp.  4 183,000 

Monthly  List  of  Publications,  February.  1006.    Pp.  4 188.000 

Monthly  List  of  Publications,  March,  lfX)6.    Pp.  4 ISaCKW 

Monthiy  List  of  Publications,  April,  1006.    Pp.  4 188.  GOO 

Monthly  List  of  Publications,  May,  1900.    Pp.  4 203.500 

A  Directory  for  Farmers.  Corrected  to  April  1,  1905.  With  Weather 
Conditions,  Crop  Injuries,  etc.,  for  1904.     Pp.  v,  539-<$25.      (From 

Yearbook  of  Department  of  Agriculture  for  1904.)    July  13,  1905 10,000 

List  of  Bulletins  and  Circulars  Issued  by  the  U.  S.  Department  of  Agri- 
culture and  Available  for  Free  Distribution  in  the  United  States, 

Corrected  to  July  1,  1905.    Pp.38.    No.  247.    August  19,  1905 10,000 

Reprint  May  31,  1906 5,000 

Organization  of  Department  of  Agriculture,  1905-1906.    By  Geo.  Wm. 

Hill.  Editor.     Pp.  31.     Circular  No.  1,  revised.    I>ecember  5,  1905..      2,500 
Report  of  the  Editor  for  1005.     By  Geo.  Wm.  Hill.     Pp.   ii,  327-404. 
(From  Annual  Reports,  Department  of  Agriculture.)     January  25, 

1906    tSOO 

Publications  of  the  United  States  Department  of  Agriculture  for  Sale  by 
the  Superintendent  of  Documents,  Government  Printing  Office,  Wash- 
ington, D.  C.  Corrected  to  March  1,  1906.  Pp.  74.  No.  179,  thir- 
teenth edition.     May  15,  1906 10.000 

The  Vegetable  Garden.    By  Charles  H.  Greathouse,  A.  M.    Pp.  24,  figs. 

8.    Farmers'  Bulletin  No.  94.    Reprint  August  12,  1005 15,000 

Reprint  January  27,  1906 15.000 

Reprint  April -30,  1906 15,000 

Reprint  May  11,  1906 15.000 

Asparagus  Culture.  By  R.  B.  Handy.  Pp.  40,  figs.  17.  Farmers'  Bul- 
letin No.  61.    Reprint  September  20,  1905 10,000 

Reprint  April  17,  1906 15,000 

{Suggestions  to  Southern  Farmers.  Prepared  in  the  Division  of  Pobli- 
cations.    Pp.   48.    Farmers'   Bulletin    No.   98.    Reprint,   October   5, 

1905    15,000 

Reprint  April  9,  1906 : 15,000 

'learing  New  Land.  By  Franklin  Williams,  Jr.,  Farmer  and  Hortlcal- 
urist,  Fairfax  County,  Va.  Pp.  24,  flgs.  7.  Farmers*  Bulletin  Na 
P^     Reprint  October  9,  1905 10,000 

<«nHnf    AnHl  l^-  IQHf  10,000 
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Copies. 
Practical  Suggestions  for  Farm  Buildings.    By  George  G.  Hill.    Pp.  48, 

figs.  28.     Fanners'  Bulletin  No.  126.    Reprint,  October  25,  1905 10, 000 

Reprint,  December  5.  1905 . 15,000 

Reprint,  March  6,  1906 15,000 

Reprint,  April  19,  1906 20,000 

Reprint,  May  31,  1906 . 12,000 

OFFICE  OF  PUBLIC  BOADS. 

Building  Sand-Clay  Roads  in  Southern  States.  By  W.  L.  Spoon,  Special 
Agent  Pp.  iii,  259-266,  pis.  2,  figs.  3.  (From  Yearbook  of  Depart- 
ment of  Agriculture  for  190a)     Reprint,  September  28,  1905 1,000 

Use  of  Mineral  Oil  in  Road  Improvement  By  James  W.  Abbott,  Special 
Agent,  Rocky  Mountain  and  Pacific  Coast  Division.  Pp.  iii,  439-454, 
pis.  3,  figs.  4.  (From  Yearbook  of  Department  of  AJgriculture  for 
1902.)     Reprint,  October  19,  1905 1,000 

A  Study  of  Rock  Decomposition  under  the  Action  of  Water.     By  Aller- 

ton  S.  Cushman.    Pp.  10,  figs.  3.    Circular  No.  38.    October  28,  1905-      5, 000 

Practical  Road  Building  in  Madison  County,  Tennessee.  By  Sam  C. 
Lancaster,  Chief  Engineer  Madison  County  Good  Roads  Commis- 
sion. Pp.  ii,  323-340,  pis.  5,  figs.  5.  (From  Yearbook  of  Depart- 
ment of  Agriculture  for  1904.)     Reprint  December  28,  1905 5,000 

Report  of  the  Director  of  the  Office  of  Public  Roads  for  1905.  By 
Logan  Waller  Page,  Director.  Pp.  iii,  423-438.  (From  Annual  Re- 
ports, Department  of  Agriculture,  1905.)     January  31,  1906 3,000 

Public  Roads  of  the  State  of  Washington:  Mileage  and  Expenditures 
in  1904.  By  Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  2.  Cir- 
cular No.  39.     April  4,  1906 4.000 

Public  Roads  of  Arizona:  Mileage  and  Expenditures  In  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Circular  No.  40.  Pp.  2. 
April   13,   1906 :^      5,000 

Public  Roads  of  Oregon:  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  2.  Circular  No.  42. 
April  28,   1906 5,000 

Public  Roads  of  Arkansas:  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  3.  Circular  No.  41. 
April   26,   1906_J 5.000 

Public  Roads  of  Virginia:  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  4.  Circular  No.  44. 
April   28.   1906 5,000 

Public  Roads  of  North  Carolina :  Mileage  and  Expenditures  in  1904. 
By  Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  4.  Circular  No.  45. 
May  15.  1906 ^__       5,000 

E*ublic  Roads  of  Iowa :  Mileage  and  Exi)endltures  in  1904.  By  Maurice 
O.  Eldridge,  Chief  of  Records.  Pp.  3.  Circular  No.  43.  May  21, 
1906   5,000 

Tar  and  Oil  for  Road  Improvement:  Report  of  Progress  of  Experi- 
ment at  Jackson.  Tennessee.     Pp.  8.     Circular  No.  47.     June  1,  1906_      3, 000 

Public  Roads  of  New  Hampshire:  Mileage  and  Expenditures  in  1904. 
By  Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  2.  Circular  No.  49. 
June  14,   1906 6,000 

Public  Roads  of  Alabama:  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  3.  Circular  No.  46. 
June   14.   1906 5,000 

Public  Roads  of  Tennessee:  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  4.  Circular  No.  48. 
June  13,   1906 5,000 

Public  Roads  of  Maryland :  Mileage  and  Expenditures  in  1904.  By 
Maurice  O.  Eldridge,  Chief  of  Records.  Pp.  2.  Circular  No.  50. 
June  21,   1906 10,000 

Earth  Roads.  By  Maurice  O.  Eldridge,  Assistant  Director,  Public 
Road  Inquiries.  Pp.  24,  figs.  20.  Farmers*  Bulletin  No.  136.  Re- 
print August  29,  1905 15,000 

Reprint  February  26,  1906 15,000 

Reprhit  May  1,  1906 20,000 
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CoplM. 

Good  Roads  for  Farmers.  By  Maurice  O.  Eldridge,  Acting  Director, 
Office  of  Public  Road  Inquiries.     Pp.  48.    Farmers*  Bulletin  No.  95. 

Reprint,  September  7,  1905 15,000 

Reprint,  January  30,  190G 15,000 

Reprint,  March  13,  1906 20.000 

Reprint,  May  31,  1906 3O,00i) 

Cement  Mortar  and  Concrete :  Preparation  and  Use  for  Farm  Purposes. 
By  Philip  L.  Wormley,  jr..  Testing  Engineer.  Pp.  32,  flgs.  14.  Farm- 
ers' Bulletin  No.  235.    December  13,  1905 SO.OfiO 

.  Reprint,  February  24,  1906 20.0C* 

Reprint,  April  19,  1906 30,UOO 

The  Corrosion  of  Fence  Wire.  By  Allerton  S.  Cushman,  Assistant  Di- 
rector.   Pp.  31.    Farmers'  Bulletin  No.  239.    December  29.  1905 20,  OW 

Reprint,  April  5,  1906 15,UC^J 

BUREAU    OF    SOILS. 

Manurial  Requirements  of  the  Cecil  Silt  Loam  of  Lancaster  County, 
S.  C.  By  F.  D.  Gardner,  in  Charge  of  Soil  Management,  and  F.  E. 
Bonsteel,  Assistant.    Pp.  7.    Circular  No.  16.    August  11,  1905 3,500 

The  Work  of  the  Bureau  of  Soils.  Pp.  15.  Circular  No.  13,  revised. 
October  6,  1905 5,000 

Tobacco  Investigations  in  Ohio.  By  George  T.  McNess  and  George  B. 
Massey.  Pp.  38.  Bulletin  No.  29.  September  18,  1905.  Price,  5 
cents  6,000 

Manurial  Requirements  of  the  Portsmouth  Sandy  Loam  of  the  Darling- 
ton Area,  South  Carolina.    Pp.  10,  Circular  No.  17.    October  4,  1905—      3,500 

Investigati(ms  in  Soil  Management.  Part  I. — Amount  of  Plant  Food 
Readily  Recoverable  from  Field  Soils  with  Distilled  Water.  Part 
II. — Relation  of  Crop  Yields  to  the  Amounts  of  Water-Soluble  Plant- 
Food  Materials  Recovered  from  Soils.  Part  III. — Relation  of  Dif- 
ferences of  Cliniatological  Environment  to  Crop  Yields.  By  Prof. 
F.  11.  King,  Chief  of  the  Division  of  Soil  Management.  Pp.  205,  pis. 
3,  figs.  9.    Bulletin  No.  26,  reprint,  October  19,  1905.    Price  15  cents. _       1,000 

Studies  on  the  Properties  of  Unproductive  Soil.  By  Burton  Edward 
Livingston,  J.  C.  Britton,  and  F.  R.  Reid.  Pp.  39.  Bulletin  No.  28. 
October  25,  1905.    Price  5  cents 3,000 

Investigations  in  Soil  Fertility.    By  Milton  Whitney  and  F.  K.  Cameron. 

Pp.  48,  pis.  4,  figs.  7.    Bulletin  No.  23.    Reprint,  November  24,  1905—  800 

The  Mineral  Constituents  of  the  Soil  Solution.  By  Frank  K.  Cameron 
and  James  M.  Bell.    Pi).  70,  figs.  4.    Bulletin  No.  30.    December  18, 

1905.  Price,  5  cents 2.00f> 

Reprint,  January  20,  1906 800 

Reprint,  March  29,  1906 50U 

Report  of  the  Chief  of  the  Bureau  of  Soils  for  1905.  By  Milton  Whit- 
ney. Pp.  iil,  239-272.  (From  Annual  Reports,  Department  of  Agri- 
culture.)     January   19,   1906 200 

Colorimetric,  Turbidity,  and  Titration  Methods  Used  in  Soil  Investiga- 
tions. By  Oswald  Schrelner  and  George  H.  Fallyer.  Pp.  60,  pi.  1, 
figs.  5.    Bulletin  No.  31.    February  6,  1906.    Price,  5  cents 2,800 

The  Mechanics  of  Soil  Moisture.  By  Lyman  J.  Briggs,  Physicist,  Di- 
vision of  Soils.    Pp.  24,  figs.  7.     Bulletin  No.  10.    Reprint,  March  29, 

1906.  Price,  5  cents 300 

The  Use  of  Alkaline  and  Saline  Waters  for  Irrigation.    By  Thomas  H. 

Means,  in  Charge  of  Alkali  Reclamation  Work.    Pp.  4.    Circalar  No. 

10.     Reprint,  April  17,  1906 600 

Reprint,  April  18.  1906 600 

Tbe  Absorption  of  Phosphates  and  Potassium  by  Soils.     By  Oswald 
•''^hreiner  and  George  H.  Fallyer.     Pp.  39,  flgs.  6.     Bulletin  No.  S2. 

April  24,  1906.    Price,  10  cents 2,500 

^^clamation  of  Alkali  Soils.     By  Clarence  W.  Dorsey.     Pp.  30,  pis,  4. 

bulletin  No.  34.     June  19,  1906.     Price.  10  cents 2.600 

ie  Wire-Basket  Method  for  Determining  the  Manurial  Requirements 
^^  Soils.    By  Frank  D.  Gardner,  in  Charge  of  Soil  Management.    Pi>. 

i    4\^    *:        Ifr/^ilQ      N   ^    Mf       -i^nTT  Ol     lOOft        2,W 
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Copies. 
Tobacco  Soils.     By  Milton  Whitney,  Chief  of  Division  of  Soils.    Pp.  24, 

tig.  1.     Farmers'  Bulletin  No.  83.     Reprint,  August  19,  1905 10, 000 

Reprint,   April   10,   1906 10,000 

The  Culture  of  Tobacco.     By  Otto  Carl  Butterweclt.     Pp.  22.     Farmers' 

Bulletin  No.  82.     Reprint,  August  21,  1906 10,000 

Reprint,  March  31,  1906 10,000 

Soil  Fertility.  An  Address  Delivered  Before  the  Rich  Neck  Farmers* 
Club,  of  Queen  Anne  County,  Maryland.  By  Milton  Whitney,  Cliief 
of  the  Bureau  of  Soils.  Pp.  40,  figs.  2.  Farmers'  Bulletin  No.  257. 
June  19,  1906 10,000 

BUREAU   OF   STATISTICS. 

Crop  Reporter,  Vol.  7,  No.  3 105,000 

Crop  Reporter,  Vol.  7,  No.  4 107,000 

Crop  Reporter,  Vol.  7,  No.  5 105,000 

Crop  Reiwrter,  Vol.  7,  No.  6 105,000 

Crop  Reporter,  Vol.  7,  No.  7 105,000 

Crop  Reporter,  Vol.  7.  No.  8 105,000 

Reprint    600 

Crop  Reporter,  Vol.  7,  No.  8,  supplement 105,000 

Reprint    2.000 

Crop  Reporter,  Vol.  7,  No.  9 105,000 

Crop  Reporter,  Vol.  7,  No.  10 105,000 

Crop  Reporter,  Vol.  7,  No.  11 105,000 

Crop  Reporter,  Vol.  7,  No.  12 105,000 

Crop  Reporter,  Vol.  8,  No.  1 105,000 

Crop  Reporter.  Vol.  8,  No.  2 105,000 

Crop  Reporter,  Vol.  1,  No.  8.     Reprint.  June  22,  1906 300 

The  Commercial  Cotton  Crop  of  1903-4.     By  James  L.  Watkins.     Pp. 

101.     Bulletin  No.  34.     September  26,  1905.     Price,  5  cents 2,000 

Trade  with  Noncontiguous  Possessions  in  Farm  and  Forest  Products, 
1902-1904.     Compiled  by  the  Division  of  Foreign  Markets.     Pp.  49. 

Bulletin  No.  37.     October  19,  1905.     Price,  10  cents 4,800 

Crop  Export  Movement  and  Port  Facilities  on  the  Atlantic  and  Gulf 
Coasts.  By  Frank  Andrews,  Expert  in  Transportation  Statistics. 
Division   of   Foreign    Markets.     Pp.   80.     Bulletin    No.    38.     October 

28,  1905.     Price,  5  cents 5,400 

Imports  of  Farm  and  Forest  Products,  1902-1904,  by  Countries  from 
Which  Consigned.     Compiled  by  the  Division  of  Foreign  Markets. 

Pp.  82.     Bulletin  No.  35.     November  6,  1905 5,000 

Exports  of  Farm  and  Forest  Products,  1902-1904,  by  Countries  to  Which 
Consigned.     Compiled  by  the  Division  of  Foreign  Markets.     Pp.  108. 

Bulletin  No.  36.     November  3,  1905 5,000 

Meat  in  Foreign  Markets,  Tariffs  of  Fourteen  Importing  Nations,  and 
Countries  of  Surplus.     Prepared  by  the  Division  of  Foreign  Markets. 

Pp.  95.     Bulletin  No.  39.    January  22,  1906.    Price,  5  cents 7, 100 

Reprint.  April  2,  1906 2,500 

Report  of  the  Bureau  of  Statistics  for  1905.  By  W.  M.  Hays,  Assist- 
ant Secretary,  in  Charge.     Pp.  ii,  405-417.     (From  Annual  Reports, 

Department  of  Agriculture.)     January  31,  1905 2,500 

Meat  Animals  and  Paeking-House  Products  Imported  into  Eleven  Prin- 
cipal Countries.  1895-1904.  Pnepared  by  the  Division  of  Foreign 
Markets.  Pp.  92.  Bulletin  No.  40.  March  2,  1906.  Price,  5  cents.  7,500 
Norway,  Sweden,  and  Russia  as  Markets  for  Packing-House  Products. 
Imports  for  Principal  Countries,  1895-1904.  Prepared  by  the  Divi- 
sion of  Foreign  Markets.     Pp.  21.     Bulletin  No.  41.     March  2,  1906. 

Price,  5  cents 7,500 

Reprint,  March  21,  1906 2,500 

rr(>giess  of  Agriculture  in  the  United  States.  By  George  K.  Holmes, 
Assistant  Statistician.  Pp.  iii,  307-334.  (From  Yearbook  of  De- 
partment of  Agriculture  for  1899.)     Reprint  May  4,  1906 500 

Causes  Affecting  Farm  Values.  By  George  K.  Holmes,  Chief  of  Division 
of  Foreign  Markets.  Pp.  ii,  511-532.  (From  Yearbook  of  Depart- 
ment of  Agriculture  for  1905.)     June  30,  1906 500 
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Coplei. 
Monthly  Weather  Review   (a  summary  by  months  of  weather  condi- 
tions throughout  the  United  States,  based  upon  reports   of  nearly 
3,000  regular  and  voluntary  observers).    Quarto.    Price,  20  cents; 
$2  per  year. 

Vol.  XXXIII.     No.  5.     May,  1905.     Pp.   183-232,  charts   10,   figs. 

10 5,100 

Vol.  XXXIII.     No.G.    June,   1905.     Pp.  233-285,   charts   9.    figs. 

11 5.100 

Vol.  XXXIII.     No.  7.     July,  1905.     Pp.  287-348,  charts  8,  pi.   1. 

figs.  9 . 5,200 

Vol.  XXXIII.     No.  8.     August,  1905.     Pp.  349-384,  charts  9 5,200 

Vol.  XXXIII.  No.  9.  September,  1905.  Pp.  385-431,  charts  9-  5,200 
Vol.  XXXIII.  No.  fO.  October,  1905.  Pp.  433-469,  charts  10—  5,200 
Vol.  XXXIII,  No.  11.  November,  1905.  Pp.  471^13,  charts  11-  5,200 
Vol.  XXXIII,  No.  12.  December,  1905.  Pp.  515-570,  charts  11_-  5,250 
Vol.    XXXIII,    No.    13.     Annual    Summarj'.    Pp.    xv,    571-591. 

charts  14 5,250 

Vol.  XXXIV,  No.  1.     January,  1906.     Pp.  60,  charts  8 5.250 

Vol.   XXXIV,   No.   2.     February,   1906.     Pp.  61-108,   charts   34. 

figs.  8 5,250 

Vol.  XXXIV,  No.  3.     March,  1906.     Pp.  10^150,  chaits  7,  figs.  0.      5,230 
Vol.  XXXIV,  No.  4.     April,  1906.     Pp.  157-200,  charts  7,  pis.  2__      5,250 
Temperature  and  Relative  Humidity  Data.    By  William  B.  Stockman, 
Chief,  Division  of  Meteorological  Records.    Pp.  29,  charts  2.     Bul- 
letin O  (W.  B.  No.  334).     September  18,  1905 1,500 

Meteorological  Chart  of  the  Great  Lakes.  No.  1,  1905.  By  Alfred  J. 
Henry  and  Norman  B.  Conger.     Pp.  19,  chart     (W.  B.  No.  333.) 

September   18,   1905 - 2,500 

Improved  Methods  for  Finding  Altitude  and  Azimuth,  Geographical 
Position,  and  the  Variation  of  the  Compass.     Pp.  8,  figs.  7.  (W.  B. 

No.  336.)     September  18,  1905 3.000 

Daily  RiA^er  Stages  at  River  Gage  Stations  on  the  Principal  Rivers 
of  the  United  States.  Part  VII.  For  the  Years  1900,  1901,  1902. 
1903,  and  1904.  By  H.  C.  Frankenfleld,  Professor  of  Meteorology. 
Pp.  328.     (W.  B.  No.  339.)     February  5,  1906.     Price,  paper,  $11; 

cloth,   $13 350 

A  First  Report  on  the  Relations  Between  Climates  and  Cropa  By 
Cleveland  Abbe.  Pp.  386.  Bulletin  No.  36.  (W.  B.  No.  342.)  Feb- 
ruary 23,  1906.     Price,  $1.50 1,000 

Meteorological  Chart  of  the  Great  Lakes.     Summary  for  the  Season  of 

1905.  No.  2,  1905.     By  Alfred  J.  Henry  and  Norman  B.  Conger.     Pp. 

12,  chart  1.     (W.  B.  No.  350.)     March  13,  1906.     Price,  10  cents 2,500 

Recent  Practice  in  the  Erection  of  Lightning  Conductors.     By  Alfred 

J.  Henry.  Pi-ofeasor  of  Meteorology.    Pp.  20.    Bulletin  No.  37.     (W. 

B.  No.  349.)     March  15,  1905.     Price,  10  cents 1.000 

Studies  on  the  Diurnal  Periods  in  the  Lower  Strata  of  the  Atmoi^here. 

By  Frank  Hagar  Bigelow,  M.  A.,  L.  H.  D..  Professor  of  Meteorology. 

(Reprints   from   the   Monthly   Weather   Review,   February,    March, 

April,  May,  July,  August,   1905.)     Pp.  51,  figs.  71.    Reprint,  April 

2.    1906 1, 500 

Meteorological  Chart  of  the  Great  Lakes,  No.  1,  1906.     By  Alfred  J. 

Henry  and  Norman  B.  Conger.     Pp.  20.     (W.  B.  No.  356.)     June  20, 

1906.  Price,  10  cents - 2,600 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1905 5,000 

Weather  Crop  Bulletin  No.  16.     July  3,  1005 ^575 

Weather  Crop  Bulletin  No.  17.     July  10,  1905 _  4.575 

Weather  Crop  Bulletin  No.  18.     July  17,  1905 4.675 

Weather  Crop  Bulletin  No.  19.     July  24,  1905 8,000 

Weather  Crop  Bulletin  No.  20.     July  31,  1905 4,675 

Veather  Crop  Bulletin  No.  21.  August  7,  1905 4.675 

Veather  Crop  Bulletin  No.  22.  August  14,  1905 4,675 

^^eather  Crop  Bulletin  No.  23  August  21,  1905 4.575 

'-rather  Crop  Bulletin  No.  2^  ^ugust  28,  1905 4,600 

veath*^    >'^'^  i^'^Uetin  No.  9^  ««»ptember  4,  1906 ^600 

^  »o4^h^    -^1...     .  .iIoHt   ^o  i'  ^^ptpmhpi    .1,  1906 4^600 
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Copies. 

ither  Crop  Bulletin  No.  27.     September  18,  1905 4,600 

ather  Crop  Bulletin  No.  2a    September  25,  1905 4,600 

ather  Crop  Bulletin  No.  29.     October  2,  1905 4,600 

ather  Crop  Bulletin  No.  30.    November,  1905 4,950 

ather  Crop  Bulletin  No.  31.     November,  1905 5,100 

Ather  Crop  Bulletin  No.  32.    December,  1905 5,100 

ather  Crop  Bulletin  No.  1.    January,  1906 5,100 

ather  Crop  Bulletin  No.  2.    February,  1906 5,100 

ather  Crop  Bulletin  No.  3.     March,  1906 5,100 

ather  Crop  Bulletin  No.  4.     April  9,  1906 4,050 

ather  Crop  Bulletin  No.  5.     April  16,  1906 4,650 

ather  Crop  Bulletin  No.  6.    April  26,  1906 4,650 

:ional  Weekly  Weather  Bulletin  No.  7.     April  30.  1906 4,650 

:ional  Weekly  Weather  Bulletin  No.  8.     May  7,  1906 4,650 

;ional  Weekly  Weather  Bulletin  No.  9.     May  14,  1906 4,550 

:ional  Weekly  Weather  Bulletin  No.  10.    May  21,  1906 4,550 

:ional  Weekly  Weather  Bulletin  No.  11.     May  28,  1906 4,550 

:ional  Weekly  Weather  Bulletin  No.  12.    June  4,  1906 4,550 

:lonal  Weekly  Weather  Bulletin  No.  13.     June  11,  1906 4,550 

:lonal  Weekly  Weather  Bulletin  No.  14.    June  18,  1906 4,550 

tional  Weekly  Weather  Bulletin  No.  15.    June  25,  1906 2,500 

»w  and  Ice  Bulletin.     December  5,  1905 1,800 

>w  and  Ice  Bulletin.    December  12,  1905 1,800 

>w  and  Ice  Bulletin.      December  19,  1905 1,800 

>w  and  Ice  Bulletin.     December  26,  1905 1,800 

>w  and  Ice  Bulletin.    January  2,  1906 1,800 

>w  and  Ice  Bulletin.     January  9.  1906 1,850 

)w  and  Ice  Bulletin.    January  16,  1906 1,850 

)w  and  Ice  Bulletin.     January  23,  1906 1,850 

)w  and  Ice  Bulletin.     January  30,  1906 1,850 

)w  and  Ice  Bulletin.     February  6,  1906 1,850 

)w  and  Ice  Bulletin.     February  13,  1906 1,850 

)w  and  Ice  Bulletin.     February  20,  1906 1,850 

)w  and  Ice  Bulletin.     February  27,  1906 1,840 

)w  and  Ice  Bulletin.     March  6,  1906 1.800 

)w  and  Ice  Bulletin.     March  13,  1906 1,800 

)w  and  Ice  Bulletin.     March  20,  1906 1,800 

)w  and  Ice  Bulletin.     March  27,  1906 1,800 

ton  Region  Weather  Crop  Bulletin  No.  1.     P.  1.    October  12,  1905—  4. 900 

ton  Region  Weather  Crop  Bulletin  No.  2.     P.  1.    October  19,  1905—  4, 900 

ton  Region  Weather  Crop  Bulletin  No.  3.     P.  1.     October  25,  1905—  4, 900 

ton  Region  Weather  Crop  Bulletin  No.  4.    P.  1.    October  31,  1905—  4,900 
ily    Weather    map    (showing    weather   conditions    throughout    the 
Iiiited  States  and  giving  forecasts  of  probable  changes). 

July,    1905 49, 107 

August,  1905 _         49,375 

September,  1905-      46,638 

October,    1905 50,760 

November,    1905 50,742 

December,    1905 50,878 

January,    1006 51,387 

February,  1006 51,394 

March,    1906 51,409 

April,    1906 52,940 

May,    1906 52,989 

June,   1006 52,881 

tection  of  Food  Products  from  Injurious  Temperatures.     By  H.  E. 
V^illlams,  Chief  Clerk,  Weather  Bureau.     Pp.  28.     Farmers'  Bulletin 

lo.  125.     Reprint,  September  18,  1905 10,000 

Reprint,  April  4.  1906 10,000 

es  on  Frost.    By  E.  B.  Garriott,  Professor  of  Meteorology.    Pp.  24. 

'armers'  Bulletin  No.  104.    Reprint.  November  20,  1905 10.000 


APPENDIX  B. 

BEPOBT  IN  DETAIL  OF  PUBLICATIONS  OF  THE  IT.  S.  BEFABTMEHT 
OF  AGBICT7LTUBE  BEGEIVED  AND  DISTBTBUTED  DTJBINO  THB 
FISCAL  YEAB  ENDED  JXTNE  80,  1905,  THE  FTJBLICATION  OF 
WHICH  IS  PBOVTDED  FOB  BT  LAW. 

[Note. — The  publications  of  the  Weather  Bureau  are  not  distributed  from  the 
Division  of  Publications,  but  by  an  oflScial  in  that  Bureau  specially  chaiieed  with 
such  work,  and  directed  by  the  order  of  the  Secretary  of  Ajfricalture,  dated  March 
29,  1897,  to  report  to  the  chief  of  this  Division.  A  list  of  Weather  Bureau  publica- 
tions is  given  m  separate  tables.] 

Publications  other  than  Fanners*  Bulletins  received  and  distributed  from  July  1^1905^  to 

June  SOy  1906. 


Publications. 


Publications  on  hand  July  1,  1905 h 852,688 

OFFICE  OK  APPOINTMENT  CLERK. 

Rei)Ort  of  the  Appointment  Clerk,  1905 

DIVISION  OF  ACCOUNTS  AND  DISRURHEMENTH. 

Report  of  the  Chief  of  Division  of  Accounts  and  Disburaements,  1905 

BUREAU  OF  ANIMAL  INDUSTRY. 


Report  of  the  Chief,  1905 

Twenty-first  Annual  Report  Bureau  of  Animal  Industry 

Bulletin  No.  29  (reprint) 

Bulletin  No.  31  (reprint) 

Bulletin  No.  84  (reprint) 

Bulletin  No.  37  (reprint) 

Bulletin  No.  39,  part  9 

Bulletin  No.  39,  part  10 

Bulletin  No.  39,  part  11 

Bulletin  No.  39,  part  12 

Bulletin  No.  39,  part  13 

Bulletin  No.  45  ( reprint ) 

Bulletin  No.  46  (reprint) 

Bulletin  No.  47  (reprint ) 

Bulletin  No.  50  ( reprin t) 

Bulletin  No.  52,  part  1 

Bulletin  No.  52,  part  2 

Bulletin  No.  56,  part  2 

Bulletin  No.  61,  part  2 

Bulletin  No.  64,  part  2 

Bulletin  No.  66.  part2 

Bulletin  No.  67.  part  2 

Bulletin  No.  70  (reprint) 

bulletin  No.  71 

bulletin  No.  73 

»ulletin  No.  74 

•>alletin  No.  76 

iulletinNo.76 

»ulleUnNo.77 

lulletin  No.  78 

Julletin  No.  79 

bulletin  No.  80 

-bulletin  No.  81 

'iietinNo.82 


1.000 
9,000 
2,000 
2,000 
8,000 
1,500 
2,000 
2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 

500 
2,000 
2,000 

600 

600 
1,000 

600 
1,500 
1,600 
8,000 
8,200 
2,600 

8.eoo 

8,000 
6,800 
6,000 
1.000 
2,000 
4,000 
4,600 


Distrib- 
uted.« 


853,  Iff 


75 


310 
7.380 

i.an 

l.Slt 
19 


1,00 

1,9SI 

1,«72 

l.Sll 

1.814 

31 

S 

1.094 

80 

m 

284 
600 
US 


1,»> 

2,800 
2.417 
l.»l 

2.17» 

%m 

Zm 
i.» 


sphere  the  number  distributed  is  greater  than  the  number  received,  the  difterenoe  Is 
jy  the  numly*^  on  hand  at  the  bennning  of  the  year. 


BEPOBT   OF   THE   EDIIOB. 


527 


ans  otfier  than  Farmers*  Bulletins  received  and  distributed  front  July  i,  1906^  to 

June  SO,  1906— Continued. 


Publications. 


BUREAl-   OK  ANIMAL  INDUSTRY— COntinUOd. 

So.  84 

So.  86 

So.  1.  revised 

So.  5 

So.  47 

So.  48  (reprint) 

So.  51  (reprint ) 

So.  f>4  (reprint ) 

So.  60  (reprint ) 

So.  64 

No.  65 

No.  66 

So.  67 

So.  68 

So.  69 

So.  70 

So.  71 

So.  72 

So.  74  (reprint) 

So.  75  (reprint) 

No.  76 

So.  77 

So.  81 

So.  82 '. 

So.  83 

So.  84 

So.  8.') 

So.  86  

So.  87 

S  o .  88 

So.  89 

No.  90 

No.  91 

No.  92 

No.  93 

No.  94 

No.  95 

BIOIX>GICAL  SIRVKY. 

I  the  Chief.  1905 

No.  8  ( reprint) 

No.  21 

No.  22 

No. '23 

No.  24 

No.  25 

No.  17  (reprint) 

No.  29  ( reprint) 

No.  30 

No.  43 

No.  49 

No.  50 

No.  51 

No.  52 

nerican  Fauna.  No.  25 

BUREAU  OF  CHEMISTRY. 

f  the  chemist,  1905 

No.  46  ( reprint ) 

No.  62  ( reprint ) 

No.  64  (reprint) 

No.  65 

No.  66.  revised 

No.  69,  part  1 ,  revised 

No.  69,  part  2,  revised 

No.  69.  part  3.  revised 

No.  69,  part  4.  revised 

No.  69,  part  5,  revised 

No.  69,  part  6,  revised 

No.  69,  part  7,  revised 

No.  69.  part  8.  revised 

No.  71  (reprint) 

No.  73  (reprint ) 

No.  74  (reprint) 

No.  78  ( reprint ) 

No.  80  ( reprint) 

No.  81  (reprint) 


Received. 

Distrib- 
uted. 

10,000 

6,200 

2,000 

716 

1,000 

788 

8,600 

1,708 

5(0 

260 

1,0C0 

600 

2,000 

400 

1,000 

500 

600 

146 

600 

500 

2,000 

600 

500 

800 

1,500 

1,100 

2,000 

706 

1,000 

670 

2,000 

1,000 

2,000 

1,060 

1,000 

1,000 

4,000 

2,900 

1,500 

2,800 

3,000 

1,600 

1,000 

200 

2,000 

900 

8,500 

8,600 

2,000 

1,160 

1,000 

1,000 

2.000 

1,700 

2,000 

1,160 

2,000 

908 

1,000 

720 

8,000 

7,200 

9,500 

2,700 

1,000 

660 

600 

600 

8,000 

8,000 

2,000 

420 

2,800 

2.800 

1,500 

600 

1,000 

SO 

5,000 

4,660 

5,000 

8,700 

6,000 

8,000 

6,000 

8,660 

6,000 

1.207 

1,000 

800 

1.000 

250 

1,000 

200 

2,600 

1,660 

1,000 

1,000 

2,000 

1,800 

1,000 

860 

4,000 

2,500 

1,000 

1,000 

500 

230 

500 

270 

250 

220 

1.000 

510 

1.000 

540 

500 

40 

2,800 

2, 140 

2,800 

2,110 

2,800 

2,420 

2,800 

1,914 

2,800 

1,950 

2.800 

1,900 

2,800 

2,050 

2,800 

2,060 

1.000 

300 

250 

250 

1,000 

766 

1,000 

300 

600 

326 

260 

100 
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PubliccUiowt  other  than  Farmers*  Bullet  his  received  and  distributed  from  July  i,  190o,  i 

June  SOy  i^oe— Continued. 


Publications. 


BUREAU  OK  CHEMISTRY— continued. 

Bulletin  No.  82  (reprint) 

Bulletin  No.  84,  part  1 

Bulletin  No.  90 

Bulletin  No.  91 : 

Bulletin  No.  92 

Bulletin  No.  98 

Bulletin  No.  94 

Bulletin  No.  95 

Bulletin  No.  96 

BulleUnNo.97 

Bulletin  No.  100 

Report  on  Soils  (reprint  from  Chemistry  Bui.  90) 

Sommary  of  Experiments  un  the  Relation  of  Soil  Acidity  to  Fertility  (reprint 

from  Cnemistry  Bui.  90) 

Circular  No.  10,  revised , 

Circular  No.  14 

Circular  No.  15 , 

Circular  No.  22 

Circular  No.  23  (reprint) , 

Circular  No.  24 , 

Circular  No.  26 , 

Circular  No.  26 

Circular  No.  27 

Circular  No.  28 

Circular  No.  29 

Preliminary  Report  on  the  Unification  of  Terms  for  Reporting  Analytical 

Results 

Food  Inspection  Decisions,  1-25 , 

Fbod  Inspection  Decisions,  26 

Food  Inspection  Decisions,  27-50 , 

Food  Inspection  Decisions,  31 

Food  Inspection  Decisions,  32 

Food  Inspection  Decisions,  33-36 

Food  Inspection  Decisions,  87-38 

Food  Inspection  Decisions,  39 

Standards  of  Purity  for  Food  Products 

BUREAU  OF  ENTOMOUK5Y. 

Bulletin  No.  1,  N.  S.,  third  edition 

Bulletin  No.  3  Preprint) 
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ft.  September.  1906 

6,  October,  1905 

7,  November,  1905 

8,  December,  1905 

8,  December,  1906,  supplement. 

9,  January,  1906 

10,  February,  1906 

11,  March,  1906 

12,  April,  1906 

1,  May,  1906 

2,  June,  1906 


BUREAU  OP  SOILS. 


Chief,  1906. 

lo.  10 

Jo.  23 


»o.  26 

^"o.  28 

Co.  29 

Co.  80 

Co.  31 

Co.  32 

so.'S\ 

;o.  10 

Co.  13,  revised 
Co. 17 


Received. 


Co.  18 

Field  Operations  for  1904 

Sheets  of  Field  Operations  for  1904: 

iirvey  of  Macon  County,  Alabama 

jrvey  of  Sumter  County,  Alabama 

jrvey  of  Yuma  Area,  Arizona  and  California 

irvey  of  Bakerstield  Area,  Califoniia 

irvfv  of  San  Bernardino  Valley,  California 

irvey  of  Gainesville  Area,  Florida 

jrvey  of  Dixlge  County,  Georgia 

irvey  of  O' Fallon  Area.  Illinois  and  Missouri 

irvey  of  Boonville  Area,  Indiana 

jrvey  of  Marshall  County,  Indiana 

irvey  of  Scott  County,  Indiana 

Jrvey  of  Tanui  County,  Iowa 

jrvey  of  Allen  County,  Kansas 

jrvey  of  Garden  City  Area,  Kansas 

jrvey  of  Warren  County.  Kentucky 

jrvey  of  De  Soto  Parish,  Loui.'^iana 

jrvey  of  Alma  Area.  Michigan 

jrvey  of  Munising  Area.  Michigan 

jrvey  of  Owosi^o  Area,  Michigan 

jrvey  of  Saginaw  Area.  Michigan 

irvey  of  Superior  Area.  Minnesota  and  Wisconsin 

jrvey  of  Biloxi  Area.  Mississippi 

jrvey  of  Jackson  Area.  Mississippi 

irvey  of  Webster  County.  Mis.sonri 

irvey  of  Kearney  A  rea.  Nebraska 

irvey  of  Auburn  Area.  New  York 

irvey  of  Vergennes  Area.  New  York  and  Vermont 

jrvey  of  (Jreeneville  Area,  North  Caroliim  and  Tennessee 

jrvey  of  Cando  Area.  North  Dakota 

irvey  of  Cosho<'t<>n  ('oiiiity,  ()hi<» 

irvey  of  Woosier  A  rea.  Ohio 

irvey  of  Adams  (\)unty.  Pennsylvania 

irvey  of  Rh(Mle  Island  .\rea.  Pennsylvania 

irvey  of  Charleston  Area.  South  Carolina 

irvey  of  I^ncaster  County,  South  Carolina 

irvey  of  Lawrence  County.  Tennessee 

Jrvev  of  Anderson  County.  Texas 

jrvey  of  Austin  Area.  Texas 

irvev  of  San  Antonio  Area,  Texas 


4,800 

6,400 

9,600 

10,000 

10,000 

300 
105,000 
105.000 
106,000 
105,000 
105,000 
105,000 
107,000 
lO^OOO 
106,000 
105,  (H  () 
105,  OGO 
105,000 
105,000 


200 

600 

800 

1.000 

8.000 

6,000 

3.300 

2,600 

2,600 

2,500 

1.000 

10,000 

8,600 

2.600 

6,000 

1,000 
1,000 
1,000 
1,000 
1.000 
1.000 
1.000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1.000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1.000 
1,000 
1.000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1.000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1,000 


Distrib- 
uted. 


4,800 

4,900 

9,600 

10,000 

10,000 

300 
105.000 
105,000 
105,000 
106,000 
106,000 
106,000 
107,000 
105.000 
105,000 
105.000 
105,000 
106,000 
106,000 


100 
85 

300 

350 
2,079 
4.160 
2.960 
2,600 
2,242 
1,500 

100 
7.400 
2.210 
2,500 

586 

400 
300 
500 
400 
500 
300 
400 
300 
300 
275 
450 
450 
400 
300 
400 
734 
340 
770 
375 
412 
600 
850 
200 
288 
350 
700 
425 
400 
850 
400 
300 
540 
440 
300 
240 
300 
386 
339 
400 
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Publicalions  other  than  Farmers*  Bulletins  received  and  distributed  from  Jtdy  1, 1905,  it 

June  30,  iPOtf— Continued. 


Publications. 


BUREAU  OF  80II.S — Continued. 

Advance  Sheets  of  Field  Operations  for  1905: 

Soil  Survey  of  Montgomery  County,  Alabama 

Soil  Survey  of  Lauderdale  County,  Alabama 

Soil  Survey  of  Dallas  County,  Alabeima 

Soil  Survey  of  Blount  County,  Georgia 

Soil  Survey  of  Spalding  County,  Georgia 

Soil  Survey  of  Westerville  Area,  Ohio 

Soil  Survey  of  East  Baton  Rouge  Parish,  Louisiana 

Soil  Survey  of  Crystal  Springs  Area.  Mississippi 

Soil  Survey  of  Duplin  County,  North  Carolina 

Soil  Survey  of  Lavaca  County,  Texas 

Soil  Survey  of  Waco  Area,  Texas 


Received. 


OFFICE  OF  THE  SECRETARY. 


Preliminary  Report  of  the  Secretary,  1905 

Special  Report  No.  81 

Special  Report  No.  82 

Circular  No.  14 , 

Circular  No.  15 

Circular  No.  16 , 

Circular  No.  17 

Circular  No.  18 

Yearbook  for  1905 

Annual  Report  of  the  Department,  1905 , 

Report  on  the  New  Department  Building,  1905  (reprint  from  Annual  Report, 


No.  274. 
No.  290. 
No.  296. 
No.  309. 
No.  312. 
No.  315. 
No.  322. 
No.  323. 
No.  324. 
No.  332. 
No.  337. 
No.  340. 
No.  341. 
No.  343. 

No.  :m. 

No.  350. 
No.  351. 
No.  353. 
No.  356. 
No.  358. 
No.  359. 
No.  362. 
No.  :^66. 


No.  372. 

No.  390. 

so.  400. 


Extracts  from  Yearbooks. 

No.  37,  part  2.  The  Meadow  Lark  and  Baltimore  Oriole 

No.  47.  Small  Fruit  Culture  for  Market 

No.  213.  Valueof  Potatoes  as  Food 

No.  230.  Commeniial  Apple  Orcharding 

No.  254.  The  Hemp  Industry  in  the  United  States 

No.  270.  Practice  of  Forest  Planting  in  the  United  States 

Influence  of  Forestry  upon  the  Lumber  Industry 

Fertilizers  for  Special  Crops 

Use  of  Mineral  Oil  in  Road  Improvements 

Economic  Value  of  the  Bobwhite 

The  Farmers'  Institute 

Recent  Progress  in  Timber  Prose rvative«i. .; 

Some  New  Facts  about  the  Migration  of  Birds 

The  Model  Farm 

Wheat  Flour  and  Bread 

Building  Sand-chiy  Roads  in  the  United  States 

Attitude  of  Lumbermen  Toward  Fore.«4t  Fires 

Opportunities  in  Agriculture 

Present  Status  of  Cotton  Boll  Weevil  in  the  United  States 

New  Citrus  Creations  of  the  Department  of  Agriculture 

The  Nut  Weevils 

Practical  Road  Building  in  Madison  County.  Tennessee 

Sugar- Beet  Seed  Breeding 

Detection  of  Cotton  Seed  Oil  in  Lard j 

Promising  New  Fruit^i 

Improving  of  Tobacco  by  Breeding  and  Selection ' 

The  Determination  of  Timber  Values | 

Boys'  Agricultural  Clubs ' 

Annual  Breeding  and  Feeding  Investigations  by  Bureau  of  Animal  | 

Industry ' 

No.  369.  Directory  for  Farmers  with  Weather  Conditions.  Crop  Injuries,  etc  ' 

Progress  of  Forestry  in  1904 

Renovated  Butter,  etc 

Cau.ses  Affecting  Farm  Values 

""ederal  Game  Protection :  A  Five  Years'  Retrospectt 


Dirtrib- 
nt«i 


WEATHEK  BURKAT. 


■.«X^     ^^AA 


lef,  1905 


1,000 
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1.000 
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250 
8,000 

500 
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300 
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5,500 

1,000 
10,000 
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500 
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bulletins  printed  and  Congressional  and  miscellaneous  distribution  for  the  fiscal 

year  1906-6. 


Title  of  bulletin. 


)  Feeding  of  Farm  Animals 

I  Cholera  and  Swine  Plague 

nuts:  Culture  and  Uses 

X  for  Seed  and  Fiber 

eds:  And  How  to  Kill  Them 

ring  and  Other  Changes  in  Milk 

pe  Diseases  on  the  Pacific  Coast 

«  and  Si lage 

,ch  Growing  for  Market 

Its:  Composition  and  Cooking 

ato  Culture 

ton  Seed  and  Its  I*roducts 

ir  Corn :  Culture  and  Uses 

aying  for  Fruit  Diseases 

on  Culture 

els:  Care  and  Feeding 

ts  About  Milk 

^age  Disposal  on  the  Farm 

omercial  Fertilizers 

le  Insects  Injurious  lo  Stored  Grain. 

gation  in  Humid  Climates 

sets  Affecting  the  Cotton  Plant 

}  Manuring  of  Cotton 

ep  Feeding. 

^hum  as  a  Forage  Crop 

idard  Vftrieties  of  Chickens 

J  Sugar  Beet 

le  Common  Birds 

(  Dairy  Herd 

>eriment  Station  Work— I 

ter  Making  on  the  Farm 

!  Soy  Bean  as  a  Forage  Crop 

Keeping 

hods  of  Curing  Tobacco 

ara^ns  Culture 

ketmg  Farm  Produce 

e  of  Milk  on  the  Farm 

ks  and  Geese 

>eriment  Station  Work— II 

idows  and  Pastures 

Black  Rot  of  the  Cabbage 

►eriment  Station  Work— III 

K?t  Enemies  of  the  Grape ^ 

jntials  in  Beef  Production 

le  Ranges  of  the  Southwest 

►erimeut  Station  Work— IV 

t  as  Food 

Liming  of  Soils 

►eriment  Station  Work — V 

•eriment  Station  Work- VI 

Peach  Twig-borcr 

a  Culture  in  the  South 

Culture  of  Tobacco 

acco  Soils 

»erlment  Station  Work- VII 

I  a.s  Food 

rty  Poisonous  Plants 

•eriment  Station  Work — VIII 

ftii  Lands 

ito  Diseases  and  Treatment 

eriment  Station  Work— IX 

ir  as  Food 

Vegetable  Garden 

d  Roads  for  Farmers 

iing  Sheep  for  Mutton 

eriment  Station  W(irk— X 

?estions  to  Southern  Farmers 

ct  Enemies  of  Shade  Trees 

Raising  in  the  South 

ets 


Total       Distributed 
number        to  Con- 
received,  .gressmen.a 


hern  Forage  Plants 

eriment  Station  Work— XI  .. 

?s  on  Frost 

eriment  SUition  Work — XII  . 

fls  of  Dairv'  Cattle 

eriment  Station  Work— XIII 

bushes 

ners'  Reading  Courses 


60,000 
35,400 


86,100 
20,000 
41,700 
61,000 
18,816 
18,000 
10,800 
82,250 
106.500 
20,700 
15,000 
35,800 


25,000 
26,200 
86.000 


90,000 
22.100 
'29,100 
40.900 
11,100 
20,600 
10.000 
41,200 


25,425 
36,060 
85,000 
85,200 
10,500 
28,483 
10,200 
10,000 

5.000 
35.000 

7.000 
21.000 
30.775 
25. 400 
25.800 
26.100 
lO.UOO 
36,800 
20.400 
20,400 
10,000 
36.800 
21.300 
21.600 


50,000 
26,250 
13.000 
66.200 
81,000 
45.000 
lU.OOO 
35,400 
10,000 
36,125 
21,640 
25,900 
10.000 
15.500 
10.000 
65.318 
10,800 


85,000 


64.476 
84.807 
18,167 

8,999 
46.068 
27,841 

4,710 
23,064 
14.798 
25,352 
41,326 
10.858 
12,429 

9,608 
21.989 
77,717 
18,984 
10.386 
23,581 

8,261 

4,660 
16,661 
21,818 
24,985 

6,052 
78,020 
16,091 
15,956 
81,573 

8.234 
18,061 

9.907 
22,184 
10,779 
19.450 
24,902 
24,601 
21,261 

8,690 
17,686 
12,167 
11,651 

7.486 
29,081 

7,253 
12,184 
19,842 
14,981 
16,002 
11,245 
10,785 
85,407 
18,737 
14,746 
11,214 
18,406 
14,868 
10,619 
10,906 
36,607 
13.309 
11.339 
44.661 
70,688 
32.423 

8. 211 
31.763 
10.488 
29,487 
10.862 
20,525 

7,010 

8.991 

8.513 
51,002 

8.598 

2,313 
30,582 


Miscellane- 

oosdis- 
trlbation.a 


19.886 

12,289 

12,162 

3,614 

18,702 

U,690 

3,615 

9,273 

9,341 

13,239 

19,674 

4,648 

7,442 

6,968 

16,644 

29.501 

11,185 

8,269 

12,269 

1,328 

4,297 

3.428 

6,884 

10,430 

4,022 

24,175 

7,730 

16,881 

13,186 

7,388 

7,589 

7,4fi7 

16.912 

4,401 

11,704 

12,060 

10,736 

15,091 

8,012 

8,542 

7,969 

6.682 

8,122 

7,617 

3.493 

6.887 

16,086 

13,581 

7,242 

7,478 

6,297 

7,208 

6,684 

4,011 

9,688 

11,066 

12,474 

6,752 

4.066 

14.770 

5,566 

11,562 

21.549 

11.844 

7,380 

6,962 

4.896 

7.129 

6,638 

6,366 

5.375 

6.439 

8,437 

6.061 

14.316 

5,548 

2,918 

11.497 


3  number  distributed  is  greater  than  the  number  received,  the  difference  is  accounted 
mber  on  hand  at  the  beginning  of  the  year. 
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DEPABTMEKTAL  BEPOBTS. 


Farmert^  BvMetins  printed  arid  Congremonal  and  muceUaneous  distribution  for  the  jued 

year  1906-6 — Continued. 


No.  of 
bulle- 
tin. 

110 
111 
112 
118 
114 
115 
116 
118 
119 
120 
121 
122 
123 
124 
125 

126 
127 
128 
129 
131 

132 
183 
134 
135 
13('> 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
161 
162 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 

76 

-/7 

178 

"79 

i81 

•82 

83 

,84 

85 

86 

87 

88 

90 

92 

Of. 


Title  of  bulletin. 


Rice  Culture  in  the  United  States 

Farmere*  Interest  in  Good  Seed 

Bread  and  Bread  Making 

The  Apple  and  How  to  Grow  It 

Experiment  Station  Work— XIV 

Hop  Culture  in  California 

Irngatiun  in  Fruit  Growing 

Grape  Growing  in  the  South 

Experiment  Station  Work— XV 

Insects  Aflfecting  Tobacco 

Beans,  Peas,  ana  Other  Legumes  as  Food 

Experiment  Station  Work— XVI 

Rea  Clover  Seed:  Information  for  Purcha.ser« 

Experiment  Station  Work- X  VI I 

Protection  of  Food  Products  from  Injurious  Tempera- 
tures  

Practical  Suggestions  for  Farm  Buildings 

Important  Insecticides 

Eggs  and  Their  Uses  as  Food 

Sweet  Potatoes 

Household  Tests  for  Detection  of  Oleomargarine  and 
Renovated  Butter 

Insect  Enemies  of  Growing  Wheat 

Experiment  Station  Work— XVIII 

Tree  Planting  in  Rural  School  Grounds 

Sorghum  Sirup  Manufacture 

Earth  Roads 

The  Angora  Goat 

Irrigation  in  Field  and  Garden 

Emmer:  A  Grain  for  the  Semiarid  Regions 

Pineapple  Growing 

Poultry  Raising  on  the  Farm 

Principles  of  Nutrition  and  Nutritive  Value  of  Food.,.. 

The  Conformation  of  Beef  and  Dairy  Cattle 

Experiment  Station  Work— XIX 

Carbon  Bi.^ulphid  as  an  Insecticide 

Insecticides  and  Fungicides 

Winter  Forage  Crops  for  the  South  .• 

Celery  Culture 

Experiment  Station  Work— XX 

Clearing  New  Land 

DairyiiiK  in  the  South 

Scabies  in  Cattle ^ 

Orchard  Enemies  in  the  Pacific  Northwest , 

The  Home  Fruit  Garden:  I»reDaration  and  Care , 

How  Insects  Affect  Heiilth  in  Rural  Districts 

The  Home  Vineyard , 

The  I*ropagation  of  Plants 

How  to  Build  Small  Irrigati<m  Ditches 

Scab  In  Sheep 

Practical  Suggestions  for  Fruit  Growers 

Experiment  Station  Work— XXI 

Rape  as  a  Forage  Crop 

Culture  of  the  Silkworm 

Cheese  Making  on  the  Farm 

Cassava 

Pearl  Millets 

Experiment  Station  Work— XXII 

Principles  of  Horse  Feeding 

The  Control  of  the  Codling  Moth 

Scale  Insects  and  Mites  on  Citrus  Trees 

Primer  of  Forestry 

Broom  Corn  

Home  Manufacture  and  Use  of  Unfermented  Grape 
Juice 

Cranberry  Culture 

Squab  Raising 

Insects  Injurious  in  Cranberry  Culture 

Horseshoeing 

Pruning 

Poultry  as  Food 

Meat  on  the  Farm— Butchering,  Curing,  e*'^ 

Marketing  Live  Stock 

Beautifying  Home  Groun<is --     

Experiment  Station  \V(     •     yvitt  

"drainage  of  Farm  IjAV  

v'eeds  Used  in  Mediciw^.  

experiment  Station  Work— XXi^'  

Jamyard  M«vnure 


Total  num- 
ber re- 
ceived. 


'Distributed'Miscelluf 
'     to  Con-        ous  difr 
gressmen.    tribatkn. 


85,800 
50,760 
63,250 
10,500 


20,000 
25,900 
10,800 


80.500 
10.000 
10,800 


20,000 
72.600 
15,000 
41.000 
26.000 

15,000 
20,000 
10.000 
80,500 
10,126 
60,200 
25,000 
11.050 


115,600 
32,600 
25.600 
21,600 
10.000 
10,000 
25.000 
85.900 
20.600 
20,600 
10*200 
15.800 
10,050 
68.300 
37,000 
25,200 
26.400 


17.000 
62,100 
25,800 
14,800 


10.800 
10.500 


30.600 
81.800 
10.000 


40.000 


20,800 


85,200 


46.600 
51.250 
35,750 
46.945 
36,250 
65.700 
11,000 
80.250 
20,000 
80,900 
47,100 
15,900 


8.73S 
80,510 
83,665 
40.526 
16.301 

1.515 

18,848  j 

21.132 

11,228 

9.638 

17,111 

9.833 

8,044 

11,159 

8,2»1 
60.498 
12,542 
28,416 
21,^6 

18,160 
16,818 
11,078 
25,175 
16,060 
40,828 
21,156 
18,180 

9,040 

2,219 
98,844 
26,286 
82,085 
16,579 

4.596 
18,096 
20,478 
22,769 
16,061 
15,662 
15.853 
15,001 

6,240 
56,989 
28,878 
28,256 
20,188 
18,564 
18,344 
60,202 
84,841 
11.876 

2,144 
16,465 

2.849 
18.878 
26,922 
78.477 

8,074 

8.060 
27,585 
12.182 

14,281 
4,256 
19,178 
2,329 
40.588 
41.324 
26,958 
48,111 
88.670 
56.826 
16,711 
29,222 
15.766 
29,791 
85.800 
18,884 


3,91) 

11, 5# 

17.  OS 

17.288 

10.306 

2,141 

5,8C 

6.149 

6.5t2 

151« 

lS,f4 

6.73) 

6,^ 

6.7» 

6,  Ml 
16.966 

9.9t9 
17,135 
12,018 

5,«6 
6,I2S 
6,1«6 

ll.CW 
6,03 
9.932 

10,97 
7.S» 
3,514 
2,904 

81.760 

16,»I0 
6.747 
6. 779 
6,111 
7.?f71 
4.&.'7 

18.141 
4.4S9 
8,211 

5.10; 

.•).857 
8.623 

17.06: 
9.445 

11,2M 

11.996 
6.454 
4,998 

12.31$ 
6,6» 
6.316 
4.750 
7.6K 
2,9» 
8,214 
6.992 

12,  «8 
6.460 
8.069 

15.042 
4.049 

13,2S7 

4.237 

18,6!t3 

2,514 

9.673 

17,817 

14.476 

14.921 

19,887 

9,9« 
10.747 

12.682 

8,«1 

12,4V 
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No.  of 
bulle- 
tin. 


Title  of  bulletin. 


1»4 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 

210 
211 

212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
286 
237 
238 
239 
240 
241 
242 
243 

244  I 

245  I 

246  I 
247 
248  I 
249 
250  I 
261  ! 
252 
2n;? 
2.>1 
2>T 
256 
257 
258 
259 


Alfalfa  Seed 

Annual  Flowering  Plants 

Usefulness  of  the  American  Toad 

Importation  of  Game  Birds  and  £ggs  for  Propagation  . 

Strawberries 

Com  Growing 

Turkeys 

Cream  Separators  on  Western  Farms 

Experiment  Station  Work— XX VI 

Canned  Fruits,  Preserves,  and  Jellies 

Tlie  Cultivation  of  Mushrooms 

Pig  Management 

Milk  Fever  and  Its  Treatment 

Game  Laws  for  1904 

Varieties  of  Fruits  Recommended  for  Planting 

Controlling  the  Boll  Weevil  in  Cotton  Seed  and  at  Gin- 
neries  

Experiment  Station  Work— XX VII 

The  Use  of  Paris  Green  in  Controlling  the  Cotton  Boll 
Weevil 

The  Cotton  Bollworm , 

Raspberries , 

Beneficial  Bacteria  for  L^n^niinous  Crdps 

Alfalfa  Growing , 

The  Control  of  the  Boll  Weevil , 

Essential  Steps  in  Securing  an  Early  Crop  of  Cotton 

The  School  Garden 

Lessons  from  the  Grain  Rust  Epidemic  of  1904 

Tomatoes , 

Fungous  Diseaftes  of  the  Cranberry , 

Experiment  Sfetlon  Work— XX VIII , 

Miscellaneous  Cotton  Insects  in  Texas , 

Canadian  Field  Peas 

Experiment  Station  Work— XXIX 

Relations  of  Coyotes  to  Stock  Raising  in  the  West 

Experiment  Station  Work— XXX 

Forest  Plantinsr  and  Farm  Management 

The  Proiiuction  of  Good  Seed  Com 

Game  Laws  for  1905 

Spraying  for  Cucumber  and  Melon  Diseases   

Okra,  Its  Culture  and  Uses 

Experiment  Station  Work- XXXI 

The  Guinea  Fowl 

Preparation  of  Cement 

Incubation  and  Incubators 

Experiment  Station  Work- XXXII 

Citrus  Fruit  Growing  in  the  Gulf  States 

The  Corrosion  of  Fence  Wire 

Inoculation  of  Legumes 

Butter  Mnking  on  the  Farm 

An  Example  of  Model  Farming 

Fungicides  and  their  Use  In  Preventing  Diseases  of 
Fruit 

Experiment  Station  Work- XXXIII 

Renovation  of  Worn-out  Soils 

Saccharine  Sorghums  for  Forage 

The  Control  of  the  Codling  Moth  and  Apple  Scab 

The  Lawn 

Cereal  Breakfa.'^t  Foods 

The  Prevention  of  Wheat  Smutsand  Loose  Smutsof  Oats. 

Experiment  Station  Work— XXXI V 

Maple  Sugar  and  Sirup 

The  Germination  of  Seed  Corn 

Cueurabers 

The  Home  Vesretablc  Garden 

Preparation  of  Vegetables  for  the  Table 

Soil  Fertility 

Texas  or  Tick  Fever  and  its  Prevention 

Experiment  Station  Work— XXXV 


Total  num- 
ber re- 
ceived. 


Total 


86.600 

80,000 

6.000 

9.900 

51,600 

80,400 

80,500 

40.400 

21.300 

91.800 

26,400 

151.875 

27,800 


66.866 

15.600 
26.100 

20,600 
10,800 
41.900 
20.000 
71.776 
11.000 
41,000 
41.000 
35.200 
116,400 


48,000 
15,000 
81,200 
41,700 
15,000 
50.400 
81.500 
132.400 
80,000 
46,200 
80,000 
45.600 
85,600 
80.000 
80,700 
45,300 
29,800 
36,000 
62,200 
61.400 
70,000 

80,900 
40,500 
50,600 
30,000 
30.600 
30,030 
30.400 
25,000 
30.1X)0 
30,000 
40,200 
5.000 
40,000 
20,000 
10,000 
30,000 
30,000 


Distributed 

to  Con- 
gressmen 


26,965 

83,417 

4,966 

9,174 

42,343 

72,480 

64,062 

20,936 

16,697 

71,  tm 

14.066 

125.929 

26.991 

7.756 

55,466 

18.775 
24,772 

14,430 
14,501 
84.137 
12,229 
54,624 
15,629 
40,312 
60,996 
32,882 

104,822 
8,325 
86,447 
16,068 
80,281 
41,770 
10,928 
34,001 
88.887 

101,835 
18.200 
29,711 
12,249 
31.228 
12,700 
39,290 
44,608 
28,676 
10,562 
16,770 
22,902 
48,398 
52. 161 

14,630 
29,520 
96.286 
12.690 
18,915 
21,983 
24,269 
17,091 
19,5S5 
7.847 
33.271 


29.261 

15.868 

5,900 

5,731 

8,399 


M 

ti 
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PMiccUions  received  and  distributed  by  the  Weather  Bureau  during  the  pear  ended  Juw SO, 

1906. 


Number  and  title  of  publication.  ^f^^ 


QUARTER   ENDED  SEPTEMBER  80,  1905. 

Receiird. 

No.  832.  Monthly  Weather  Review  for  May,  1905 5,1» 

No.  833.  Meteorological  Charts  of  the  Great  Lakes,  No.  1, 1906 2,508 

No.  334.  Temperature  and  Relative  Humidity  Data— Bulletin  O 1,3* 

No.  336.  Monthly  Weather  Review  for  June,  1905 5.156 

No.  336.  Improved  Methods  for  Finding  Altitude  and  Azimuth,  Geographical  Position,  and 
the  Variation  of  the  Compass  (reprint  from  the  Mc»nthly  Weather  Review  for  June 

1905) S,W 

Washington  Daily  Weather  Maps 148,13) 

Weather-Crop  Bulletins eO,Ul> 

IHrtributed. 

No.  292.  Climatology  of  California— Bulletin  L » 

No.  294.  Weather  Folklore— Bulletin  No.  33 16 

No.  301.  Climatic  Charts U 

No.  303.  Floods  of  the  Mississippi,  Spring  of  1903— Bulletin  M U 

No.311.  Climate— Bulletin  No.  34 IJ 

No.  312.  Invariability  of  Our  WinterClimate !!!!.'!.'!.*'  S 

No.  814.  Circulation  of  the  Atmosphere * 7 

No.  322.  Long  Ranee  Weather  Foree^ists— Bulletin  No.  35 ^, 

No.  826.  Periodic  Variation  of  Rainfall  in  the  Arid  Region— Bulletin  N .'  *....'  fl 

No.  827.  Evaporation  Observations  in  the  United  States 9 

No.  332.  Monthly  Weather  Review  for  May.  1905 '  5,iso 

No.  333.  Meteorological  Charts  of  the  Great  Lakes,  No.  1,  1905 •    "*  *  2:450 

No.  334.  Temperature  and  Relative  Humidity  Data— Bulletin  O i 

No.835.  Monthly  Weather  Review  for  June,  1905 ] 5.1S8 

No.  336.  Improved  Methods  for  Finding  Altitude  and  Azimuth,  etc j,. 2;(I00 

Washington  Daily  Weather  Maps ...!...!..  148,135 

Weather-Crop  Bulletins ]   60,160 

Report  of  the  Chief  of  the  Weather  Bureau,  1891-92 7 

Report  of  the  Chief  of  the  Weather  Bureau,  1892-93 t 

Report  of  tlie  Chief  of  the  Weather  Bureau,  1893-94 ^ 

Report  of  the  Chief  of  the  Weather  Bureau,  1894-96 

Report  of  the  Chief  of  the  Weather  Bureau,  1895-96 

Report  of  the  Chief  of  the  Weather  Bureau,  1896-97 

Report  of  the  Chief  of  the  Weather  Bureau,  1897-98 

Report  of  the  Chief  of  the  Weather  Bureau,  1898-99 

Report  of  the  Chief  of  the  Weather  Bureau,  1899-1900 

Report  of  the  Chief  of  the  Weather  Bureau,  1900-1901 

Report  of  the  Chief  of  the  Weather  Bureau,  1901-2 

Report  of  the  Chief  of  the  Weather  Bureau  1902-3 

Report  of  the  Chief  of  the  Weather  Bureau,  1903-4 '..'.'.'.'.'.['.  Vi 

Separa  tes  from  Reports  of  tlie  Chief  of  the  Weather  Bureau ,  J  7 

Weather  Bureau  Bulletin  No.  16 *. 

Weather  Bureau  Bulletin  No.  22 S 

Weather  Bureau  Bulletin  No.  25 10 

Weather  Bureau  Bulletin  No.  26 » 

Weather  Bureau  Bulletin  No.  28 9 

Weather  Bureau  Bulletin  No.30 30 

Weather  Bureau  Bulletin  No.  32 '  ^ 

Weather  Bureau  Bulletin  A *  *  "  !  i 

Weather  Bureau  Bulletin  E '\  ^ 

Weather  Bureau  Bulletin  G '  6 

Weather  Bureau  Bulletin  H =  7 

Weather  Bureau  Bulletin  K ] 6 

QrARTKK   KN'DKI)   DECEMBER  31,  1905. 

Received. 


No.  :W7.  Monthly  Weather  Review  for  July,  im* 

No.  :i3K.  Annual  Report  of  the  Chief  of  the  Weather  Bureau  for  1906 

Co.  339.  Daily  River  Stages.  1900-1904 

Co.  340.  Monthly  Weather  Review  for  August,  lya*) 

so.  341.  Monthly  Weather  Review  to    '  -♦«"  -w.r,  i9(v         

Va-'^hiugton  Daily  Weather  Maps  .... 


6.200 
6.O0O 
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5.3B0 
5.3B0 
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Veather-rrop  Bulletins      '       14,110 
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10.29-*  Weather  I  v/ijclore— Bulletin  Nt  

^0.30  Climatic  Charts 

^o.  30;  Hoods  of  the  Mississippi,  Sn-^  »       ,dlletin  M 

11  jlimate— Bu"-tinNo.34..  
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Publications  received  and  distributed  by  the  Weather  Bureau  during  the  year  ended  June  SO, 

1906 — Continued. 


Number  and  title  of  publicatioii. 


QUARTER  ENDED  DECEMBER  31, 1906 — Continued. 

Diatributecf— Continued . 

No.  322.  Long  Range  Weather  Forecasts— Bulletin  No.  35 

No.  326.  Periodic  Variation  of  Rainfall  in  the  Arid  Regions— Bulletin  N 

No.  327.  Evaporation  Observations  in  the  United  Btates 

No.  333.  Meteorological  Charts  of  the  Great  Lakes,  No.  1,  1905 : 

No.  334.  Temperature  and  Relative  Humidity  Data— Bulletin  O .* 

No.  336.  Improved  Methods  for  Finding  Altitude,  Azimuth,  etc 

No.  337.  Monthly  Weather  Review  for  July,  1905 

No.  338.  Annual  Report  of  the  Chief  of  the  Weather  Bureau  for  1905 

No.  340.  Monthly  Weather  Review  for  August,  1905 

No.  341.  Monthly  Weather  Review  for  September,  1905 

Washington  Daily  Weather  Maps 

Weather-Crop  Bulletins 

Snow  and  Ice  Bulletins 

Cloud  Forms 

Report  of  the  Chief  of  the  Weather  Bureau,  1896-97 

Report  of  the  Chief  of  the  Weather  Bureau,  1901-2 : 

Report  of  the  Chief  of  the  Weather  Bureau,  190S-4 

Weather  Bureau  Bulletin  No.  22 

Weather  Bureau  Bulletin  No.  25 

Weather  Bureau  Bulletin  No.  26 

Weather  Bureau  Bulletin  No.  30 

Weather  Bureau  Bulletin  No.  32 

Lettered  Bulletins  "E,"  "G,"  "  H,"  and  "K,"  each 

Weather  Bureau  Bulletin  No.  25 

Weather  Bureau  Bulletin  No.  26 

Weather  Bureau  Bulletin  No.  28 

Weather  Bureau  Bulletin  No.  30 

Weather  Bureau  Bui letin  No.  32 

Weather  Bureau  Bulletin  E :. 

Weather  Bureau  Bulletin  G 

Weather  Bureau  Bulletin  H 

Weather  Bureau  Bulletin  K 

QUARTER  ENDED  MARCH  31,  1906. 

Received. 

No.  342.  Relations  Between  Climates  and  Crops— Bulletin  No.  86 

No.  343.  Monthly  Weather  Review  for  October,  1905 

No.  344.  Studies  on  Diurnal  Periods  of  Lower  Atmosphere  (reprint) 

No.  345.  Monthly  Weather  Review  for  November,  1906 

No.  346.  Monthly  Weather  Review  for  December,  1905 

Nt).  347.  Instructions  for  Cooperative  Obser\'ers 

No.  348.  Annual  Summary  of  Monthly  Weather  Review  for  1905 

No.  349.  Recent  Practice  in  Erection  of  Lightning  Conductors— Bulletin  No.  87 

No.  3.J0.  Meteorological  Charts  of  the  Great  Lakes,  No.  2, 1905 

No.  3ol.  Monthly  Weather  Review  for  Januarj',  1906 

Washington  Daily  Weather  Maps 

National  Weather  Bulletins 

Snow  and  Ice  Bulletins 

Distributed. 

No.  292.  Climate  of  California— Bulletin  L 

No.  294.  Weather  Folklore— Bulletin  No.  33 

No.  301 .  Climatic  Charts 

No.  303.  Floo<ls  of  the  Mississippi  Valley,  spring  of  1903— Bulletin  M 

No.  M\.  Climate— Bulletin  No.  34 

No.  312.  Invuriability  of  Our  Winter  Climate 

N().  32-J.  Ixjng  Range  Weather  Forecasts— Bulletin  No.  35 

No.  32(">.  Periodic  Variation  of  Raiufall  in  Arid  Regions — Bulletin  N 

No.  327.  Evaporation  Observations  in  the  United  States 

No.  334.  Temperature  and  Relative  Humidity  Data — Bulletin  O 

No.  336.  lmprove<l  Methods  of  Finding  Altitude,  Azimuth,  etc 

No.  338.  Anniial  Report  of  Chief  of  Weather  Bureau,  1905 

No.  339.  Daily  River  Sta^'es.  Part  VII 

No.  342.  Relations  Between  Climates  and  Crops — Bulletin  No.  36 

No.  3-13.  Monthly  Weather  Review  for  October,  1905 

No.  34n.  .Monthly  Weather  Review  for  November,  19J>5 

No.  3 16.  Monthly  Weather  Review  for  December,  1905 

No.  347.  Instructions  for  Cooperative  Observers 

No.  348.  Annual  Summary  of  Monthly  Weather  Review  for  1905 

No.  349.  Recent  Practice  in  Erection  of  Lightning  Conductors— Bulletin  No.  37 

No.  ;i.'>0.  Meteorological  Charts  of  the  Great  Lakes,  No.  2,  1905 

No.  351.  Monthlv  Weather  Review  for  January,  1906 

Washington  T>A.\\y  Weather  Maps 

Nationaa  Weather  Bulletins 


Number 
of  copies. 


170 

40 

216 

20 

314 

420 

5,200 

1,800 

5,200 

6,200 

152,380 

14,730 

7,200 

58 

1 

2 

18 

4 

8 

18 

15 

6 

1 

9 

86 

4 

34 
6 
6 
5 
18 
7 


1,000 

6,200 

1,600 

6,200 

6,260 

10,000 

6,250 

1,000 

2,500 

6,260 

154,190 

15,360 

23,790 


18 

77 

8 

35 

12 

9 

103 

81 

14 

42 

28 

1,583 

476 

633 

5,200 

6,200 

6.250 

4.800 

6,250 

481 

2,500 

5,260 

154,190 

16,360 
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Publications  received  and  dittribiUed  by  the  Weaiher  Bureau  during  the  year  ended  June  SO, 

1906— Continued. 


Number  and  title  of  publication. 


;  Number 
.ofcopieii. 


QUARTER  SNDBD  MARCH  81,  1906— COntlnOed. 

DittfibuUdr-Continued. 


Snow  and  Ice  Bulletins 

Cloud  Forms 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1896-97 . .. 
Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1897-98 . . . 
Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1898-99 . . . 
Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1899-1900. 
Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1900-1001 . 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1901-2 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1902-3 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1903-4 

Weather  Bureau  Bulletin  No.  26 

Weather  Bureau  Bulletin  No.  26 

Weather  Bureau  Bull  etin  No.  28 

Weath  er  Bureau  Bulletin  No.  30 

Weather  Bureau  Bulletin  No.  32 

Weather  Bureau  Bulletin  E 

Weather  Bureau  Bulletin  G 

Weather  Bureau  Bulletin  H 

Weather  Bureau  Bulletin  K 


QUARTER  ENDED  JUNE  30,   1906. 

Received. 


No.  311. 
No.  352. 
No.  363. 
No.  354. 
No.  356. 


Climate— Bulletin  No.  84  (reprint) 

Monthly  Weather  Review  for  February,  1906 

Monthly  Weather  Review  for  March,  1906 

Monthly  Weather  Review  for  April,  1906 

Meteorological  Charts  of  the  Great  Laken,  No.  1,  1906. 

No.  357.  Monthly  Weather  Review  for  May,  1906 

Washington  Daily  Weather  Map 

National  Weather  Bulletin 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1904-5 


2S.7» 

50 
J 
4 

3 

5 

4 

U 

H 

5 

S5 

5 

I 

5 

S 

U 
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DistribuUd. 


No.  292.  Climate  of  California— Bulletin  L 

No.  294.  Weather  Folklore— Bulletin  No.  33 , 

Uo.  301.  Climatic  Charts 

No.  303.  Floods  of  the  Mississippi  Valley,  Spring  of  1903— Bulletin  M 

No.  311.  Climate— Bulletin  No.  34 

No.  312.  Invariability  of  Our  Winter  Climate 

No.  322.  Long  Range  Weather  Forecasts— Bulletin  No.  35 

No.  326.  Periodic  Variation  of  Rainfall  in  the  Arid  Region— Bulletin  N , 

327.  Evaporation  Observations  in  the  United  States 

334.  Temperature  and  Relative  Humidity  Data— Bulletin  O 

336.  Improved  Methods  of  Finding  Altitude,  etc 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1905 

Daily  River  Stages,  Part  VII 

Relations  Between  Climates  and  Crops— Bulletin  No.  36 

Studies  on  Diurnal  Periods,  etc.  (reprint) 

Recent  Practice  in  Erection  of  Lightning  Conductors— Bulletin  No.  87, 

Monthly  Weather  Review  for  February,  1906 

Monthly  Weather  Review  for  March,  1906 

No.  354.  Monthly  Weather  Review  for  April,  1906. 

No.  357.  Monthly  Weather  Review  for  May,  1906 

Washington  Daily  Weather  Maps 

National  Weather  Bulletins 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1891-92 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1893 

\nnnal  Report  of  the  Chief  of  the  Weather  Bureau,  1894 -. 

innual  Report  of  tlie  Chief  of  the  Weather  Bureau,  1895 

\nnual  Report  of  the  Chief  of  the  Weather  Bureau,  1896-97 

innual  Report  of  the  Chief  of  the  Weather  Bureau,  1897-98 

Annual  Report  of  the  Chief  of  the  Weather  Bureau,  1898-99 

nnual  Report  of  the  Chief  of  the  Weather  Bureau,  1899-1900 

.nnual  Report  of  the  Chief  of  the  Weather  Bureau,  1900-1901 

.nnual  Ko|)orl  of  the  Chiet  of  the  Weather  Bureau,  1901-2 

.nnuul  Report  of  the  Chief  of  the  Weather  Bureau,  1902-3 

vninial  Report  of  the  Chief  of  the  Weather  Bureau,  1903-4 

\.,t».wji  Koport  of  the  Chief  of  the  Weather  Bureau,  1904-6 
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EEFOET  OF  THE  CHIEF  OF  THE  BUBEATJ  OF  STATISTICS 


U.  S.  Department  of  Agriculture, 

Bureau  of  Statistics, 
Wdshington^  D.  (7.,  September  30^  1906. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
e  Bureau  of  Statistics  for  the  fiscal  year  ended  June  30,  1906. 
Respectfully, 

Victor  H.  Olmsted, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secreta/ry. 


OBGAKIZATION. 

The  Bureau  of  Statistics  of  the  Department  of  Agriculture  consists 
'  three  divisions — the  Division  of  Domestic  Crop  Reports,  the  Divi- 
on  of  Foreign  Markets,  and  the  Miscellaneous  Division.  At  the 
jffinning  of  the  last  fiscal  year  the  Chief  of  the  Bureau  was  assisted 
nis  work  by  an  associate  statistician  and  an  assistant  statistician, 
pon  the  appointment  of  the  present  Chief  of  the  Bureau,  June  16, 
>06,  the  office  of  associate  statistician  was  abolished,  so  that  at  present 
e  officials  of  the  Bureau  are  the  Statistician  and  Chief  of  Bureau, 
e  assistant  statistician,  chief  clerk,  chief  of  the  Division  of  Domestic 
rop  Reports,  and  the  chief  of  the  Division  of  Foreign  Markets, 
o  chief  to  the  Miscellaneous  Division  has  as  yet  been  appointed,  it 
jing  under  the  direct  supervision  of  the  assistant  statistician. 

WORK  OF  THE  YEAR. 

DIVISION   OF   DOMESTIC   CROP  REPORTS. 

One  of  the  most  important  branches  of  the  statistical  work  of  the 
areau  is  performed  in  the  Division  of  Domestic  Crop  Reports.  Prac- 
mlly  three-fourths  of  the  annual  appropriation  for  tne  Bureau  is 
:pended  in  the  collection  and  compilation  of  data,  a  large  proportion  of 
hich  this  division  handles.  Through  it  and  through  the  special  field 
id  State  agents  of  the  Bureau  continuous  inquiry  is  made  regarding 
friculturalareas,  conditions,  and  yields,  as  far  as  the  principal  products 

the  soil  are  concerned,  while  many  minor  crops  are  dealt  with  from 
onth  to  month  throughout  the  year.  The  number  and  value  of  farm 
liinals  and  the  loss  of  such  animals  annually  resulting  from  disease 
id  exposure  are  also  reported  upon,  and  the  information  from  month 

month  regarding  crops  and  farm  animals  is  placed  in  comparison 
ith  similar  information  at  corresponding  dates  in  preceding  years. 
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Cotton  is  reported  upon  seven  times,  wheat  eight  times,  com  and  oate 
each  six  times,  and  barley,  rye,  buckwheat,  hay  and  grass,  potatoes, 
tobacco,  fruit,  rice,  and  40  other  minor  products  from  two  to  eight 
times  in  each  year. 

During  the  year  plans  were  formulated  and  carried  into  effect  for 
securing  information  enabling  the  making  of  monthly  reports  upon 
25  crops  not  previously  dealt  with  by  the  bureau.  This  addition  d&} 
largely  increased  the  work  of  both  the  field  and  the  oflice  force  and  has 
taxed  the  working  capacity  of  the  employees  of  the  Bureau.  Alto- 
gether, there  are  now  53  different  crops  dealt  with  each  year,  regard- 
ing which  333  inquiries  are  made  between  January  and  December,  in 
addition  to  8  classes  of  domestic  live  stock,  concerning  which  39 
inquiries  are  made  in  the  course  of  the  year. 

The  figures  resulting  from  these  investigations  are  published  in  tiie 
Crop  Reporter,  which  is  issued  monthly.  Upward  of  1,300,000  copies 
of  this  publication  were  issued  during  the  year.  Bulletins  are  printrf 
on  cards  giving  the  principal  features  of  the  reports  each  month,  and 
these  are  posted  in  post-offices  throughout  the  entire  United  States  for 
the  information  of  farmers.  The  principal  results  of  the  investiga- 
tions made  during  the  year  are  published  annually  in  the  Yearbook, 
together  with  statistical  tables  or  prices,  etc^,  of  agricultural  products, 
and  much  other  statistical  data  germane  to  agricultural  interests. 

The  tobacco  crop  is  reported  upon  according  to  its  differentiated 
commercial  types,  as  well  as  b}^  the  political  divisions  of  its  area  of 
production,  the  method  having  met  with  favor  among  all  classes  inter- 
ested in  this  product.     An  expert  is  specially  employed  in  this  work. 


SOURCES  OF   INFORMATION. 


In  addition  to  the  information  derived  through  reports  of  special  field 
agents  and  State  statistical  agents,  the  Bureau  has  lists  of  correspond- 
ents of  various  classes,  each  reporting  independently  of  the  others, 
numbering  in  the  aggregate  about  150,000.  Prior  to  last  year  the 
number  listed  was  much  larger  than  stated,  but  during  the  year  the 
lists  have  been  revised  and  many  thousand  names  of  negligent,  deceased, 
or  *' moved"  correspondents  have  been  eliminated,  while  the  names  of 
several  thousand  new  active  correspondents  have  been  added. 

The  number  of  reports  received  from  these  correspondents,  all  of 
which  are  tabulated  and  computed  in  the  Division  of  Domestic  Crop 
Reports,  is  as  great  as  it  is  possible  for  the  Bureau  to  handle  from 
month  to  montn  with  its  present  clerical  force. 

There  are  altogether  six  different  classes  of  correspondents  in  addi- 
tion to  the  special  field  agents  and  the  State  statistical  agents.  "Hie 
returns  of  each  of  the  classes  are  tabulated  and  computed  independ- 
ently,  and  the  results  for  the  different  States  are  utilized  by  the  crop- 
rppoi  i*^     ^ard  i"  Tn«king  their  final  estimates  each  month. 


SPECIAL   FIELD   SERVICE. 


» tit  juecia  Jcia  sciViue  is  composed  of  traveling  field  agents,  each 
•ooigneci  to  report  irom  month  to  month  on  all  crops  dealt  with  by  the 
^nvAp»  for  a  group  of  States,  or  to  the  investi^tions  of  special  sab- 
ecu  oMcco  or  rice,  the  importance  of  which  require  partici 

•tteiiL  oi        "heir  Huty  is  to  travel  continuously  throughout  the  ten      y 

jaio*nor       -/^ii    'rti,     in?''  ••njffmr     .W   "»n|^[i  obscrvatiOD  aod  bv  01  I 
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pi^ith  farmers,  merchants,  affricultuml-implement  dealers,  coi 
t)anker8,  and  others  capable  ot  giving  reliable  information.  The 
required  to  examine  the  growing  crops  in  the  fields,  and  each  of  thei 
I  list  of  correspondents  who  report  to  him  from  month  to  month, 
service  has  been  greatly  strengthened  during  the  year,  and  con 
hensive  instructions  have  been  given  the  field  agents  from  time  to 
regarding  methods  to  be  pursued  and  assigning  specific  work  and  I 
bory.  The  number  of  agents  has  been  increased  to  15.  The 
sipal  cotton-producing  States  are  now  covered  by  5  special  field  ag 
7  others  are  assigned  to  the  remaining  territory  in  tne  United  St 
including  the  principal  wheat  and  corn  producing  States;  2  are  eng 
in  collecting  statistics  regarding  the  tobacco  and  rice  crops,  am 
employed  in  the  collection  of  statistical  data  regarding  agricul 
education  in  rural  schools. 

• 

OTATB  OTATISTICAL  AGENTS. 

• 

At  the  end  of  the  fiscal  year  State  statistical  agents  were  locate 
^6  States.     All  of  them  are  men  of  high  standing  and  repute, 
of  them  reports  for  his  State  as  a  unit  and  maintains  a  corps  of  c 
spondents  throughout  the  different  sections  of  his  State  entirely 
pendent  of  those  reporting  direct  to  the  Bureau  at  Washington.    1 
correspondents  number  in  the  aggregate  about  12,000. 

Special  efforts  have  been  made  during  the  year  to  improve  and 
feet  this  important  service,  and  careful  instructions  have  been 
ind  complied  with  regarding  the  location  of  the  correspondents  o 
State  agents  in  every  paii;  of  their  respective  States,  who  are  reqi 
^  be  so  distributed  geographically  as  to  cover  adequately  each  c 
[nstructions  have  also  been  issuea  and  put  into  force  regardin] 
abulations  and  computations  of  the  teports  received  by  the  diff< 
5tate  agents  from  their  correspondents.  The  methods  now  in  us 
;cientific,  uniform,  and  satisfactory.     The  various  State  agents 

1  been  visited  and  inspected  by  officials  of  the  Bureau  durii 
rear,  and  it  is  gratifying  to  note  that  highly  satisfactory  results 
>een  attained  by  bringing  the  officials  in  personal  contact  with  1 
igents,  investigating  their  methods,  ascertaining  how  they  select 
correspondents,  and  looking  into  their  proper  geographical  dist 
ion   and  giving  them  personal  instructions  in  the  conduct  of 
^ork. 

It  is  intended  to  increase  the  efficacy  and  reliability  of  this  impo 
5lass  of  agents  by  authorizing  them  to  travel  within  and  throughout 
respective  States  two  or  three  times  a  year  for  the  purpose  of  ma 
personal  investigations  of  crop  conditions  and  of  coming  in  co: 
ivith  their  correspondents  and  enlisting  the  services  of  new  ones. 
3f  these  trips  will  be  in  the  spring  at  the  time  inquiries  are  nia( 
:o  the  acreage  of  the  principal  crops,  and  another  in  the  fall  at  or 
:he  time  of  harvest,  wnen  important  data  as  to  the  yield  and  produ 
ire  required.  Another  journey  will  be  authorized  in  such  States 
it  such  times  as  agricultural  exigencies  require. 

THE    PREPARATION   OP   MONTHLY    CROP    REPORTS. 

Under  ihe  administration  of  Hon.  W.  M.  Hays,  Assistant  Seen 
3f  Agriculture  (who  was  placed  in  charge  of  the  Bureau  upon  the 
[gnation  of  the  former  Statistician,  Mr.  John  Hyde,  July  18,  I 
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and  remained  in  charge  until  June  16,  1906,  when  the  present  Statb- 
tician  was  appointed),  <* an  improved  and  satisfactory  method  of  pre- 
paring the  monthly  crop  reports  was  inaugurated  by  placing  the  dm! 
responsibility  therefor  in  a  crop-reporting  board,  thus  securing  the 
benefit  of  consultation  and  a  consensus  of  judgment,  and  reducing  the 
possibility  of  error  to  a  minimum.  The  crop-reporting  board  is  com- 
posed of  the  chief  of  the  Bureau  as  chairman  and  four  other  members 
whose  services  are  brought  into  reijuisition  each  crop- reporting  day 
from  among  the  statisticians  and  officials  of  the  Bureau^  ancf  the  special 
field  and  State  statistical  agents  who  are  called  to  Washington  for  the 
purpose. 

Tne  personnel  of  the  board  is  usuallv  changed  each  month.  The 
meetings  are  held  in  the  office  of  the  CUiief  oi  the  Bureau,  which  is 
kept  locked  during  its  sessions,  no  one  being  allowed  to  enter  or  leave 
the  room,  and  all  telephones  being  disconnected. 

When  the  board  has  assembled  reports  and  telegrams  regarding 
speculative  crops  from  State  and  field  agents,  which  nave  been  placed 
unopened  in  a  safe  in  the  office  of  the  Secretary  of  Agriculture,  are 
opened  and  tabulated,  and  the  reports,  by  States,  from  the  several 
classes  of  correspondents  and  agents  relating  to  all  crops  dealt  with 
are  brought  together  in  convenient  parallel  columns  on  final  tabulttion 
slips;  the  board  is  thus  provided  with  several  separate  estimates  cov- 
ering each  State  and  each  separate  crop,  made  independently  by  the 
respective  classes  of  correspondents  and  agents  of  the  Bureau/ each 
reporting  for  a  territory  or  geographical  unit  with  which  he  is  thor- 
oughly^ familiar. 

Abstracts  of  the  weather-condition  repoils  in  relation  to  the  differ- 
ent crops,  by  States,  are  also  prepared  from  the  weekly  bulletins  of 
the  Weather  Bureau.  With  all  these  data  before  the  board,  each  indi- 
vidual member  computes  independently,  on  a  separate  sheet,  his  own 
estimate  of  the  acreage,  condition,  or  yield  of  each  crop,  or  of  the 
number,  condition,  etc.,  of  farm  animals  for  each  State  separately. 
These  results  are  then  compared  and  discussed  by  the  board  under  the 
supei'vision  of  the  chairman,  and  the  final  figures  for  each  State  are 
decided  upon.  It  has  been  interesting  to  note  how  often  the  reports 
of  the  ditferent  classes  of  correspondents  and  agents  are  very  nearly 
identical,  and  how  closelv  the  figures  arrived  at  independently  by  the 
individual  members  of  the  board  agree.  The  estimates  by  States  a8 
finally  determined  b}"  the  board  are  weighted  by  the  ac^reage  figures 
for  the  respective  States,  the  result  for  the  United  States  being  a  true 
weighted  average  for  each  subject. 

There  have  been  17  meetings  of  the  crop-reporting  board  durinff 
the  past  year,  in  most  of  which  the  personnel  has  been  changed  eacn 
month.  Six  special  field  agents,  specialists  in  their  severallineH  of 
statistical  and  crop  knowledge,  and  12  State  statistical  agents  have 
served  in  the  different  board   meetings.      Many  of  these  men  are 

'deh"  known  throughout  the  United  States,  and  the  practice  of  having 
nein  take  part  in  the  preparation  of  the  monthly  reports  and  estimates 
las  proved  highly  siitisf actory,  and  has  been  a  great  factor  in  establish- 
ng  th(»  confidence  of  the  public  generally  throughout  the  country  in 
^'^  fairness  and  correctness  of  the  Bureau's  estimates. 

*  t  the  >)eginning  of  the  year  no  regular  orders  or  formal  instlnio- 

.   ijj  huf    ^een  prepared  as  tf    :he  preparation  of  reports;  therefore* 
.--1.  lofof  iQr'     :»Yr'orli<-'     tnr^   noVo  secure  the  eompilatirin«  ftf>fl 
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putations  in  connection  with  their  preparation,  detailed  and  com- 
aensive  orders  were  promulgated  in  relation  thereto  on  July  8, 
>,  as  follows: 

[United  States  Department  of  A^culture,  Office  of  the  Secretary,  Washington,  D.  C] 

BRS  Governing  the  Preparation  op  Monthly  Crop  Reports  of  the  Bureau 

OF  Statistics. 

is  hereby  ordered  that  the  following  methods  be  used  hereafter  in  the  Bureau 
tatistics  of  this  Department  in  the  handling,  compilation,  and  preparation  of 
thly  crop  reports: 

rst.  The  following  classes  of  correspondents  send  their  reports  to  the  Bureau  of 
istics  for  tabulation: 

County  correspondents. 

Township  correspondents. 

Individual  farmers. 

Cotton  ginners. 

Special  cotton  correspondents, 
le  schedules  sent  in  by  the  above-named  correspondents  are  tabulated  in  the 
sion  of  Domestic  Crop  Reports  of  the  Bureau  of  Statistics. 

I  order  to  prevent  the  possibility  of  collusion  among  any  of  the  clerks  enga^i^ed  in 
tabulation,  or  of  any  individual  clerk  drawing  deductions  from  the  results  shown 
Btny  State  or  States  tabulated  by  him  (which  they,  or  he,  might  be  tempted  to 
lose  improperly),  the  following  method  must  be  employed  in  dealing  with  States 
jlatively  large  production: 

:)  After  the  schedules  have  been  tabulated  on  the  sheets  for  the  respective  States 
figures  thereon  shall  be  added  for  each  crop  represented,  so  as  to  show  a  total  for 
a  portion  of  the  State,  omitting  a  group  of  counties  at  the  bottom  of  the  sheet, 
apidly  as  such  partial  totals  are  made  the  sheets  must  be  handed  to  the  Chief  of 
Division. 

)  The  Chief  of  the  Division  will  then  number  the  tabulation  sheets  at  the  top 
ere  the  names  of  the  States  to  which  they  relate  are  written)  and  at  the  foot 
ere  there  is  nothing  to  indicate  the  States  to  which  they  relate),  using  the  same 
iber  at  both  the  top  and  the  foot  of  each  sheet.  He  will  then  place  these 
ibers  on  a  separate  sheet,  kept  on  his  desk,  without  making  any  memorandum 
low  the  States  to  which  they  pertain,  but  for  the  purpose  of  avoiding  the  use  of 
same  number  on  sheets  relating  to  different  States. 

)  The  Chief  of  the  Division  will  then,  personally,  cut  the  tabulation  sheets  in 
parts,  so  that  the  partial  total  will  be  at  the  top  of  the  lower  part  and  so  that  no 
es  of  counties  will  appear  thereon. 

f)  He  will  immediately  deliver  the  upper  part,  upon  which  the  name  of  the 
e  is  written,  to  the  Statistician. 

)  The  Chief  of  the  Division  will  then  issue  the  lower  parts  of  the  tabulation 
;ts  to  clerks  in  other  rooms  from  those  in  which  they  were  tabulated  and  par- 
y  adde<l,  who  will  make  the  final  additions  and  compute  the  averages  thereon, 
apidly  as  they  are  completed  by  the  clerks,  the  Chief  of  the  Division  will  deliver 
n  to  the  Statistician,  who  will  be  able  to  assign  the  figures  to  their  proper  States 
neans  of  the  numbers  placed  on  the  top  and  on  the  bottom  of  the  sheets  before 
'  were  cut  in  two. 

■)  The  tabulation  of  county  and  township  correspondents*  schedules  relating  to 
)n  in  Texas  and  Georgia  shall  be  delivered  by  the  Chief  of  the  Division,  as  soon 
>inplete(i,  to  the  Secretary  or  Assistant  Secretary  of  Agriculture  (instead  of  to  the 
istician),  who  will  keep  said  sheets  in  a  locked  receptacle  until  the  morning  of 
(lay  on  which  the  cotton  report  is  issued,  when  they  will  be  delivered  to  the 
istician  !)y  the  Secretary  or  Assistant  Secretary. 

jcond.  The  reports  of  State  statistical  agents  are  handled  only  by  the  Statistician 
his  assistant. 

I  order  to  prevent  access  to  such  of  these  reports  as  relate  to  speculative  crops 
my  person  connected  with  the  Bureau  of  Statistics  prior  to  the  day  on  which  the 
?au's  ret)ort  to  which  they  relate  is  issue<i,  or  the  possibility  of  premature  infor- 
ion  being  derived  from  them,  they  will  be  addressed  to  the  Secretary  of  Agricul- 
,  the  address  to  be  written  with  red  ink  and  the  letter  "A"  to  be  plainly  marked 
'he  ends  of  the  envelopes  in  which  they  are  transmitted.  The  letters  thus 
•essed  will  be  delivered  by  the  postal  authorities  to  the  Secretary  of  Agriculture  or 
stant  Secretary,  in  sealed  mail  pouches.     These  pouches  will  be  opened  only  by 

H.  Doc.  6,  59-2 35 
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the  Secretary  or  Assistant  Secretary,  who  will  place  their  contents  in  a  safe,  with 
seals  unbroken,  where  they  will  remain,  sealed,  until  the  time  arrives  for  their  un? 
in  preparing  the  crop  estimates. 

(a)  In  regard  to  cotton. — These  reports  of  the  State  statistical  af2:enta  shall  not  In? 
removed  from  the  safe  and  their  seals  broken  until  the  morning  of  the  <lay  on  which 
the  report  on  cotton  is  issued,  when  they  will  be  delivered  to  the  Statistician  by  the 
Secretary  or  Assistant  Secretary. 

(b)  In  regard  to  other  crops  (reports  upon  several  of  which  are  made  each  niontli 
by  the  State  statistical  agents). — Agents  shall  be  instructeil  to  inclose  their  re|H>ri!» 
relating  to  what  are  known  as  '* speculative  crops'*  (such  as  wheat,  com,  or  o&U)  in 
separate  envelopes  from  their  reports  on  other  (nonspeculative)  crops,  plainly 
marking  the  first  envelopes  **A"  and  the  others  **  B." 

The  envelopes  marked  **A"  (containing  reports  on  speculative  crops)  shall  be 
placed,  with  their  seals  unbroken,  in  the  safe,  and  there  remain  until  the  mominjrof 
the  day  on  which  the  report  of  the  Bureau  is  issued,  when  they  will  be  deliveretl  by 
the  Secretary  or  Assistant  Secretary  to  the  Statistician.  The  envelopes  inarke<i  "B" 
(containing  reports  on  nonspeculative  crops)  which  will  be  addressed  to  the  Bun-au 
of  Statistics,  can  be  opened  when  received  and  the  data  they  contain  used  by  tht* 
Statistician  in  computing  estimates  regarding  the  crops  to  which  they  relate  in 
advance  of  the  day  on  which  the  Bureau's  report  is  issued. 

(c)  The  combination  for  opening  the  safe  in  which  the  above  documents  are  kepi 
shall  be  known  only  to  the  Secretary  and  Assistant  Secretary  of  Agriculture. 

Third.  Reports  of  special  field  agents  may  be  made  and  handled  in  the  same  man- 
ner as  those  of  State  statistical  agents. 

Fourth.  On  the  day  on  which  the  report  of  the  Bureau  is  issued,  the  Statisticiann 
room,  in  which  he  establishes  his  final  figures,  must  be  kept  locked,  and  no  one  not 
engaged  in  assisting  him  pennitted  to  enter;  also,  those  in  the  room  most  remain 
there  until  the  report  is  issued,  unless  permitted  to  leave,  temporarily,  by  the  Secre- 
tary of  Agriculture. 

(a)  No  one  shall  be  allowed  in  said  room  on  the  day  on  which  the  report  of  the 
Bureau  is  issued  except  the  Statistician,  his  assistant,  his  stenographer,  and  the  Sec- 
retary or  Assistant  Secretary  of  Agriculture  without  permission  of  the  Se<Tetary  of 
Agriculture. 

(b)  The  final  computations  of  the  Unite<l  States,  relating  to  cotton  and  speculative 
crops,  based  on  the  figures  determined  by  the  Statistician  for  the  different  States, 
shall  be  made  by  clerks  locked  in  the  room  adjoining  and  opening  into  the  StatL?- 
tician's  room,  who  shall  not  be  permitted  to  leave  said  room  until  the  issuance  of 
the  Bureau's  report,  without  permission  of  the  Secretary  of  Agriculture. 

(c)  The  final  computations  for  the  United  States  relating  to  nonspeculative  croj^ 
may  be  made  by  clerks  under  the  direction  of  the  Chief  of  the  Division  of  Domectir 
Crop  Reports. 

Fifth.  The  telegranhic  reports  of  State  statistical  agents  and  of  specfal  field  agente 
regarding  cotton  ana  other  speculative  crops  must  be  addressed  to  the  Secretary  of 
Agriculture;  those  relating  to  nonspt^culative  crops  should  l)ea<ldressed  to  **01m8te(i." 

(a)  Telegraphic  reports  addressed  to  the  Secretary  of  Agriculture  shall  be  pjacwl 
in  the  safe  unopened  and  there  remain  until  the  morning  of  the  day  on  which  the 
Bureau's  report  is  issued,  when  they  will  be  delivereil  U)  the  Statistician. 

(b)  Telegraphic  reports  addressed  to  "Olmsted"  may  l)e  used  as  received  by  the 
Statistician  prior  to  the  date  of  the  issuance  of  the  report. 

Sixth.  Care  of  records. — The  tabulation  sheets  and  the  sheets  containing  the  pre- 
liminary and  final  computations  of  the  Statistician  and  his  assistant  relating  to  eaeh 
monthly  crop  report,  togt^ther  with  all  letters  and  reports  from  State  statistical 
agents,  special  field  agent**,  or  anyone  else  relating  thereto,  shall  be  filed  in  a  libran' 
case,  use<i  exclusively  for  that  special  purpose,  and  kept  locked  therein,  except  when 
needed  for  use  by  the  Statistician  or  his  assistant. 

{n)  These  rwords  shall  be  so  kept  in  the  library  (*ase  that  all  tabulation  sheetB. 
reports,  letters,  and  comj)utation  sheets,  n»latingto  any  month,  shall  be  together  and 
shall  be  wholly  separated  from  those  relating  to  any  other  month. 

(b)  The  records  shall  not  be  accessible  to  any  person  other  than  the  Statistician 
md  his  assistant  without  an  order  from  the  Secretary  or  Assistant  Secretary,  excei*t 
ihat  tabulation  sheets  for  a  preceding  year  may  be  used  by  the  chief  of  the' Division 
of  Domestic  Crop  Reports  for  the  purpose  of  coi)yi ng  the  column  headings  anil 
,'nMnty  weights  when  preparing  blank  tabulation  sheets  for  future  use. 

•''^venth.  All  telephones  in  the  Bureau  of  Statistics  must  be  disconnected  before 
111.  of  th*»  day  ^'^  '-sin>»  *Hr  '^urefl"  j  report  is  issued,  and  so  remain  until  after 

Jamrb  Wilson, 
Secretary  of  Agriadture, 
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DIVISION   OF   FOREIGN   MARKETS. 

While  devoting  the  usual  attention  to  the  exports  of  farm  products, 
le  Division  of  Foreign  Markets  has  made  an  investigation  as  to  the 
ibject  of  the  exports  of  packing-house  products  and  meat  products, 
>t  only  from  tnis  country,  but  also  from  the  principal  competing 
mntries  in  the  markets  of  the  world. 

In  the  pursuit  of  this  work  it  was  necessary  to  make  a  complete  and 
ichnically  accurate  translation  of  the  tariffs  of  the  fourteen  nations 
hich  import  almost  the  entire  exports  of  these  commodities  from 
itions  having  a  surplus,  these  importing  countries  being  the  United 
ingdom,  Germany,  the  Netherlands,  Belgium,  Cuba,  Sweden,  Nor- 
ay,  Fi-ance,  Denmark,  Itah^,  Austria-Hungary,  Russia,  Spain,  and 
witzerland. 

CONDITIONS   IN   COMPETING    COUNTRIES. 

In  connection  with  this  subject  the  general  policy  of  investigating 
)nditions  in  countries  competing  with  the  United  States  in  the  world's 
larkets  was  followed  with  regard  to  packing-house  products  and  meat 
limals,  and  a  large  amount  of  instructive  matter  has  been  collected 
id  published. 

Still  another  division  of  this  work  was  an  exhaustive  compilation  of 
atistics  of  exports  from  the  United  States  for  a  period  of  fifteen 
5ars,  in  which  the  countries  to  which  the  goods  were  consigned  were 
lown.  A  thorough  examination  of  imports  b}^  the  14  principal  coun- 
ies,  a  list  of  which  is  given  in  connection  with  a  statement  concern- 
g  tariff  translations,  was  made,  the  official  reports  of  these  countries 
jiiig  the  basis. 

world's  meat  trade. 

The  investigations  of  the  Division  of  Foreign  Markets  disclosed  that 
i^  world's  meat  trade  in  1904  amounted  to  about  half  a  billion  dol- 
rs  in  value.  This  total  was  made  up  of  $124,000,000  for  live  meat 
linials,  $354,000,000  for  packing-house  products,  and  $29,000,000  for 
sultry,  game,  etc.  The  percentage  of  the  meat  imports  of  the  world 
rived  from  the  United  States  was  40.4,  for  live  meat  animals,  34.2, 
id  for  packing-house  products,  45.3,  France  and  Denmark  being 
cepted  from  these  three  computations.  The  percentage  for  poul- 
y,  game,  etc.,  was  4.3,  omitting  France,  Belgium,  Denmark,  and 
jrway. 

ANIMAL   diseases. 

Another  subject  of  timely  study  was  on  comparative  healthfulness 
meat  animals,  (xerinany  was  taken  for  comparison  with  the  United 
ates  bocause  that  is  the  only  country  from  which  statistics  of  meat 
spectioii  can  be  obtained.  Statistics  for  16  principal  German  cities 
?re  compared  with  the  results  obtained  under  the  regulations  of 
is  Department  in  the  inspection  of  meat  intended  for  export  from 
is  country,  the  latest  comparable  statistics  being  for  the  fiscal  years 
•01,  190:>,  and  1908.  Among  the  diseases  for  which  the\^  are  par- 
illy  or  totally  condemned  tuberculosis  is  in  the  lead,  the  percentage 
r  beef  cattle  in  the  10  German  cities  being,  respectively,  18.9,  19.9, 
1(1  28.7  for  the  years  mentioned,  as  comparing  with  0.12,  0.14,  and 
14  in  the  United  States.     The  statistics  of  both  countries  show  that 
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of  the  different  meat  animals  sheep  enjoy  the  greatest  freedom  from 
disease,  while  horses  and  beef  cattle,  in  the  order  named,  exhibit  the 
highest  percentage  of  total  condemnations. 

COTTON. 

The  situation  throughout  the  world  with  regard  to  cotton  productioo 
has  continued  to  he  a  subject  of  investigation,  and  it  is  still  impossible 
to  find  any  tangible  evidence  of  the  prospective  production  of  cotton 
in  a.ny  countr}^  which  will  be  a  serious  competitor  of  the  Upland  cotton 
of  this  country. 

DAIRY   PB()D[:CT8   IN  THE   BRITISH   MABKffDS. 

The  British  market  for  dairy  products  and  its  sources  of  supply  have 
been  studied  with  more  than  ordinary  thoroughness  and  a  large  amount 
of  information  has  been  collected  which  will  soon  be  published. 

WHEAT  GBOWING   IN   BU88IA. 

Notwithstanding  the  very  rapid  increase  of  consumption  of  wheatin 
our  domestic  markets,  the  United  States  still  remains  one  of  the  chief 
exporters  of  wheat  and  flour;  in  this  trade  Kussia  is  our  main  com- 

Eetitor  in  the  European  markets.  During  the  last  few  years  Russia 
as  even  gained  the  upper  hand  as  far  as  the  quantity  of  exports  of 
wheat  is  conc^erned.  Ihis  subject  has  been  investigated  and  the  result* 
embodied  in  a  special  report. 

FliEIGHT   BATES. 

Studies  have  been  made  of  ocean  freight  rates  on  wheat,  cotton,  and 
other  commodities  and  of  railroad  freight  rates  on  grain  to  the  sea- 
board. 

WOBLD's   PRODUCTION. 

During  the  last  year  tables  have  been  made  showing  the  world's 
production  of  barley,  rye,  potatoes,  tobacco,  hops,  sugar,  flax,  rice, 
cotton,  and  wool,  and  for  the  principal  classes  of  live  stock  for  moet 
of  the  countries  of  the  world  at  the  latest  date,  for  which  the  figures 
were  ascertainable.  These  figures  are  published  in  the  Yearbook  for 
1905. 

\VOBLD*8  TBADE. 

It  is  desirable  to  know  the  amount  of  products  that  remains  above 
home  consumption  to  enter  the  world's  trade;  therefore  this  Division 
has  (»ompiled  the  world's  trade  in  wheat,  cotton,  tobacco,  rice,  sugar* 
and  wool,  and,  as  before  mentioned,  packing-house  products  and  meit 
•mimals.  The  results  of  this  compilation  may^  bo  round  in  the  Year- 
*>ook  for  1905.  In  addition,  the  world's  trade  in  com,  coffee,  tea. 
hops,  butter,  cho(»se,  oil  cake  and  oil-cake  meal,  cotton -seed  oil,  flaxseed 
riAUi  rubber,  and  turpentine  is  now  being  compiled  from  original 
vjs  o^  in^ornisition. 


--  f\.f 


INCBEASE   IN   FABM    VALUES. 


.1    las  M-uv  I  the  increase  in  farm  prices  of  farm  products  and  so 
^now^  ^»a>  become  the  larger  measure  of  prosperity  that  base 
n^i-     htr     hi«  Hnrp*»«    ?nH«rt^olr  in  thc  autumu  of  1905  to  (W** 
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er  the  degree  of  increase  in  farm  real  estate  in  all  parts  of  the 
ntry.  The  effort  was  made  to  connect  this  investigation  by  statis- 
1  methods  with  the  census  valuation  for  1900.  Reports  were 
jived  from  45,000  correspondents,  representing  substantially  all 
agricultural  neighborhoods  in  the  United  States,  and  the  results 
dned  from  the  tabulation  of  these  reports  indicated  an  increase 
farm  real-estate  values  during  five  years  of  33.5  per  cent,  or  an 
)unt  approximately  equal  to  $6,133,000,000.  This  investigation 
made  under  the  supervision  of  the  Chief  of  the  Division  of 
eign  Markets. 

firing  the  year  the  following  bulletins,  compiled  in  the  Division 
Foreign  Markets,  were  completed  and  placea  in  the  hands  of  the 
iter: 

PUBLICATIONS. 

).  35.  Imports  of  Farm  and  Forest  Products,  1902-1904. 
X  3().  Exports  of  Farm  and  Forest  Products,  1902-1904. 
}.  37.  Trade  with  Noncontiguous  Possessions  in  Farm  and  Forest  Products,  1902- 

).  38.  Crop  Export  Movement  and  Port  Facilities  on  Atlantic  and  (iulf  Coasts. 

).  39.  Meat  in  Foreign  Markets,  Tariffs  of  Fourteen  Importing  Nations,  and 
Countries  of  Surplus. 

).  40.  Meat  Animals  and  Packing-House  Products  Imported  into  Eleven  Princi- 
pal Countries,  1895-1904. 

>.  41.  Norway,  Sweden,  and  Russia  as  Markets  for  Packing-House  Products. 

>.  42.  Russia's  Wheat  Surplus. 

>.  43.  Changes  in  Farm  Values,  1900-1905. 

).  44.  Local  Conditions  as  Affecting  Farm  Values,  1900-1905. 

).  45.  Imports  of  Farm  and  Forest  Products,  190:^1905. 

).  46.  Exports  of  Farm  and  Fonjst  Products,  1903-1905. 

).  47.  Trade  with  Noncontiguous  Possessions  in  Farm  and  Forest  Products, 

-1905. 

MISCELLANEOUS  DIVISION. 

he  Miscellaneous  Division  embraces  the  statistical  library,  the  trans- 
rs  of  the  Bureau,  and  a  few  clerks  engaged  in  special  work,  such 
he  compilation  and  prepamtion  of  material  to  be  used  in  answering 
lilies  made  by  Members  of  Congress  and  others  for  agricultural 
istics.  The  services  of  the  clerks  in  this  division  are  called  into 
iisition  in  the  tabulation  and  computation  of  the  monthly  crop 
3rts  or  for  any  other  purpose  for  wnich  they  may  be  required. 

EUROPEAN   CROP   CONDITIONS. 

.n  employee  of  the  Bureau  is  stationed  in  I^ondon  and  from  that 
it  makes  journeys  to  the  different  European  countries  collecting 
)rmatio!i  regarding  crop  acreages,  conditions,  and  yields,  which  he 
is  to  Washington  each  month  for  publication  in  the  Crop  Reporter. 
s  agent  also  conducts  special  investigations  for  other  Bureaus  of 
Department  upon  various  subjects,  such  as  the  handling  of  fruits, 
gilt  rates,  etc.  The  information  supplied  by  him  has  been  of 
it  interest  and  value  to  producers  and  snippers  from  America. 

STATISTICAL   LIBRARY. 

Ifforts  have  been  continued  to  enlarge  and  perfect  the  statistical 
ary,  which  is  an  integral  part  of  thegenei*al  library  of  the  Depart- 
it,  but  is  segregated  for  the  convenience  of  this  Bureau.     It  is  of 
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large  magnitude  now,  and  special  efforts  are  being  luade  to  make., 
more  complete  as  regards  the  agricultural  statistics  of  the  worIA  It 
consists  of  about  9,000  books  and  3,000  monographs  and  pamphlets. 
all  of  which  represent  the  official  reports  of  the  leading  agricultunl 
and  commercial  organizations  of  the  United  States  and  foreign  coun- 
tries and  the  principal  boards  of  trade,  chambers  of  commerce,  bureau? 
of  labor,  etc. 

The  more  important  agricultural  and  statistical  periodicals  in  thb 
and  foreign  countries  are  secured  by  subscription  or  exchange  and  we 
carefully  indexed.  The  index  now  contains  over  44,000  cards  and  J 
covers  a  wide  ninge  and  a  great  variety  of  subjects.  With  this  index 
as  a  basis,  a  large  amount  of  reference  libi'ary  work  has  been  done 
during  the  year.  Many  visitors  have  consulted  these  tiles  and  indexe?. 
representing  not  only  nearly  all  the  Bureaus  of  this  Department,  but 
many  other  branches  of  the  Government  service. 

A  strong  feature  of  the  library  is  its  collection  of  publications  and 
reports,  daily  market  reports,  and  price  sheets,  in  which  are  given 
the  prices  of  agricultural  products  and  live  sto<»,k  as  quoted  in  the  lead  I 
ing  commercial  centers  of  the  United  States  and  foreign  countries. 

STATISTICAL  WOUK   FOR  OTHER  BUREAUS. 

There  has  been  read}'  and  harmonious  cooperation  between  this  and 
the  other  Bureaus,  Divisions,  and  Offices  or  the  Department  during 
the  year.  The  statistical  work  required  b}'  many  of  these  other  offices  I 
incident  to  their  investigations  and  publications  is  largely  done  by  the  \ 
expert  computers  and  compilers  in  this  Bureau,  ana  such  statistical 
work  as  is  not  prepaied  here  is  often  carefull}'^  revised  and  approved 
by  the  Statistician  be  fore  publ  ication  by  the  other  bureaus.  During  the 
fiscal  year  the  cost  of  the  statistical  work  which  this  Bureau  performed 
for  other  bureaus  has  been  about  $14,000,  or  7  per  cent  of  the  total 
amount  appropriat(»d  for  the  Bureau  of  Statistics. 

COST  OF   PRODUCING   FARM  PRODUCTS. 

From  information  gathered  through  investigations  conducted 
through  a  seri(»s  of  years,  bulletins  were  prepared  and  will  be  soon 
publisiied  regjiiding  the  cost  of  producing  various  farm  products, 
which,  it  is  believiid,  will  be  of  great  value  and  interest. 

FILIN(}    SYSTEMS   AND   INDEXES. 

Marked  improvement  has  bi^en  made  in  the  tiling  of  the  reports  of  the 

difi'erent  classes  of  correspondents  of  the  Bureau  and  the  data  upon 

which  each  monthly  crop  report  is  based.     Large  file  cases  liave  been 

provided  so  as  to  assemble  all  of  these  different  reports  for  each  month 

II  one  compartmcMit,  so  that  they  can  be  readily  referred  to.    The 

^vstem  of  tiling  and  indexing  correspondence  has  also  been  entirely 

^lianged,  the  v(»rtical  tiling  system  having  been  installed.     In  connec- 

ion  with  this  a  subject  inHo.x  has  been  started,  which  is  becoming  an 

iiteresting  and  vahu'bK     ^J»  lioor'^ap^  ^  of  statistics  of   the  different 
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RECOMMENDATIONS. 

CONFERENCK   OF   STATE   STATISTICAL   AGENTS. 

By  reason  of  the  noticeable  benefits  to  be  derived  from  the  traveling 
of  State  statistical  agents,  as  shown  by  experiments  already  made,  it  is 
suggested  that  an  increase  in  the  appropriation  of  about  $10,000  can 
be  most  profitably  provided  for  that  purpose  in  connectioti  with  the 
strengthening  of  the  special  field  service.  This  will  enable  the  State 
agents  to  travel  over  their  States  at  least  twice  each  year  and  to  come 
to  Washington,  D.  C,  for  conference  once  during  the  year./Durinff 
the  fifteen  years  in  "which  State  statistical  agents  have  been  employed 
they  have  never  b6en  brought  together,  and  it  is  submitted  that  a 
convention  of  these  employees  held  here  at  the  Department  would  be 
productive  of  marked  benefits  and  improvement  in  this  branch  of  the 
service.  \ 

METAL   HOLDERS   FOR  POSTMASTERS  CARDS. 

It  is  recommended  that  Congress  make  a  provision  of  from  $3,000 
to  ^5,000  in  next  3'ear's  appropriation  to  pay  the  cost  of  metal  holders 
in  which  crop  cards  sent  to  postmasters  can  be  placed  when  they  are 
received  at  the  post-offices  throughout  the  country  each  month.  These 
cards  are  sent  broadcast  over  the  country  for  quick  dissemination  of 
reports  throughout  the  farming  districts.  They  contain  a  rfoum^  of 
the  monthl}^  crop  reports,  and  it  is  desired  that  tnese  metal  holders  be 
provided  so  that  they  can  be  conveniently  placed  on  the  wall  of  each 
post-oflice,  as  are  the  Weather  Bureau  reports  of  the  Department. 

COMMENT. 

For  the  past  several  months  the  Bureau  and  its  reports  have  been 
singularly  free  from  criticism  and  unfavorable  comment;  and  it  is 
gratifying  to  note  that  the  special  efforts  which  have  been  put  forth 
to  strengthen  the  crop- reporting  service  is  being  appreciated  by  the 
country  at  large. 

There  has  been  hearty  and  cordial  cooperation  between  this  Bureau 
and  other  offices  of  the  Government,  particularly  with  the  Bureau  of 
the  Census,  all  of  whom  recognize  that  the  services  they  render  are 
deemed  of  great  value  to  producers,  consumers,  and  dealers  in  agri- 
cultural products,  and  who  fully  realize  the  importance  of  frankness, 
promptness,  and  accuracy  in  the  publication  of  agricultuiul  reports. 


REPORT  OF  THE  LIBRARIAN. 


United  States  Depabtment  of  Agriculture, 

Office  of  the  Librarian, 
Washington^  D.  C,^  September  i,  1 

Sir:  1  have  the  honor  to  submit  herewith  the  executive  rep 
the  Library  for  the  fiscal  year  ended  June  30,  1906. 
Respectfully, 

Josephine  A.  Clark,  Lih^ai 

Hon.  James  Wilson,  Secretary, 


WOBK  OF  THE  TEAR. 

ADDITIONS  TO  THE   LIBRARY. 

The  recorded  number  of  books  and  pamphlets  in  the  Library 
end  of  the  fiscal  year  1905  was,  in  round  numbers,  87,000,  whicl 
ber  has  been  increased  during  the  fiscal  3^ear  1906  to  92,000. 
numter  of  books  and  pamphlets  added  to  the  Library  during  tl 
fiscal  year  was  5,000,  an  increase  of  1,000  over  that  of  the  previou 
This  increase  was  due  chiefly  to  the  greater  number  of  bool 

Biniphlets  received  by  gift  and  in  exchange  for  publications 
epartment.  Although  a  large  number  of  Department  publicatl 
annually  sent  to  institutions  and  individuals  m  the  Umted  Stat 
abroad,  the  value  of  the  exchanges  received,  especially  from  f 
sources,  fully  compensates  the  Department  for  the  cost  and  tl 
warding  of  its  documents. 

CATALOGUING. 

During  the  past  year  all  (current  accessions  to  the  Library  hav 
catalogued.  The  number  of  new  cards  added  to  the  main  catalog 
19,483,  including  those  prepared  in  the  Library  and  those  pur( 
from  the  Library  of  Congress,  the  Publishing  Board  of  the  Am 
Library  Association,  and  the  Torrev  Botanical  Club.  The  mail 
logue  now  contains,  approximately,  160,000  cards.  The  printed 
obtained  from  the  Library  of  Congress  include  those  prepare 
printed  by  the  Librar}"  of  Congress  and  those  prepared  by  this  Li 
but  printed  and  distributed  by  the  Library  of  Congress,  h 
cooperating  with  the  Library  of  Congress  there  is  not  only  a  sav 
time,  labor,  and  money  to  this  Library,   but  at  the  same  ti 
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opportunity  is  aifoj'dcd  libraries  throughout  tho  country"  to  procure 
many  cards  that  are  needed  by  them,  and  at  less  expense  than  the 
cards  could  be  prepared  by  each  libmry. 

In  addition  to  the  main  catalogue,  composed  of  iiuthor,  subject,  and 
title  cards,  the  Library  maintains  a  shelf  list  numbering  38,273  cari\ 
which  serves  the  dou])re  purpose  of  a  subject  catalogue  and  a  systematic 
index  to  the  books  as  arranged  on  the  shelves,  and  which  is  used  in 
taking  an  inventory  of  the  Library. 

PERIODICxVLS. 

The  number  of  different  technical  periodicals  and  serials  currently 
received  in  the  Lil)rary  during  the  past  fiscal  year  has  been  1,651 
exclusive  of  animal  reports  of  societies  and  institutions.  Of  this  num- 
ber, 554  were  purchased  and  1,098  were  received  by  gift  or  exchange. 
The  whole  number  of  additions  to  this  class,  including  annual  report? 
of  societies  and  institutions,  numbered  between  4,000  and  5,000 titles. 
Since  so  large  a  proportion  of  the  scientific  work  of  the  world  appea^ 
in  periodicals  and  society  publications,  the  value  of  this  form  of  litera- 
ture is  evident,  and  it  is  necessary,  therefore,  to  increase  as  far  as 
possible  the  resources  of  the  Library  in  this  respect.  During  the 
next  fiscal  year  the  services  of  a  larger  number  on  the  Library  staff 
will  ])e  required  to  continue  and  to  still  further  develop  this  work  of 
completing  imperfect  series,  adding  new  ones,  and  of  increasing  the 
exchange  list. 

Progress  has  been  made  on  the  supplement  to  the  Catalogue  of 
Periodicals  and  other  Serial  Publications  in  the  Department  Library, 
which  was  published  in  1 901.  As  the  edition  of  the  catalogue  of  1901  i:» 
exhausted,  it  is  planned  during  the  coming  fiscal  year  to  have  this 
catalogue  reprinted  and,  in  addition,  to  publish  a  supplement  containing 
a  list  of  the  periodicals  added  to  the  Library  during  the  years  1900  to 
1905,  inclusive. 

BINI)IN(J. 

The  number  of  vohimes  bound  in  the  past  j^ear  was  2,463,  an  in- 
crease of  521  as  compared  with  the  ])revious  year.  In  order  to  keep 
the  binding  of  current  periodicals  up  to  date  and  to  bind  miscellaneoiu 
volumes  still  unbound  on  the  shelves,  the  number  bound  each  year 
should  l)e  twice  that  already  reached.  Scientific  periodicals  are  among 
the  most  expensive  ])ublicatious,  and  for  this  reason  there  is  great 
need  of  binding  them  promptly  to  prevent  loss  of  single  numoei^ 
which  often  can  not  be  replaced  without  much  additional  expense  of 
time  and  money. 

The  binding  of  at  least  3,000  volumes  annually  is  much  to  be  desired 
and  could  ])e  a(Homplished  in  so  far  as  the  preparation  of  the  volumes 
in  the  Library  is  concerned,  but  the  lack  of  sufficient  funds  to  meet 
the  or<f  o'    binding  r(\stricts  the  necessary  extension  of  the  work. 

vi>vv    "\Rl)S   TO    DKPARTMENT   PUBLICATIONS. 

li    -fij. -i        *tfo,  «in  important  change  was  made  in  regard  to  the 

stinting  ana  Jistribution  of  the  index  cards  for  Department  jpublica- 

\nr^ii    vhich  work  was  done  previous  to  that  date  by  the  LibTaij. 

•  »-    ount  of  the  lack  of  necessar}^  space  in  the  Library,  the  diflScm- 

■rti-'^'»ted  witli  the  distribution  of  the  cards  had  become  so  great 

-io^.oQtf«. ,   -^  moirn  o-»ni^  "hangc.    Thc  Library  of  CongreflB 
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being  fully  equipped  to  carry  on  such  work  on  a  large  scale  for  itself, 
it  was  deemed  advisable  to  arrange  for  our  own  work  in  this  line  to  be 
done  by  that  Library,  thus  saving  by  cooperation  much  time  and 
reducing  .  expense.  The  arrangement  agreed  upon  was  that  the 
indexing  of  the  publications  should  be  continued  by  the  Department 
Library,  the  proofs  also  to  be  read  by  the  Library;  but  the  mechanical 
processes,  the  printing  and  distribution  of  the  cards  should  be  trans- 
ferred to  the  Library  of  Congress.  The  following  letter  of  informa- 
tion w  as  sent  to  all  the  libraries  which  had  hitherto  received  the  index 
cards: 

Notice  is  hereby  given  that  after  the  distribution  of  cards  for  Yearbooks  for  1904 
and  for  Farmers'  Bulletins  203  to  226  the  free  distribution  of  printed  catalogue  cards 
for  public^ations  of  the  Department  will  be  discontinued,  except  to  agricultural  col- 
leges and  experiment  stations  in  the  United  States. 

The  demands  for  these  cards  have  become  so  numerous  that  it  is  necessary,  on 
account  of  the  increased  expense  involved,  as  well  as  on  account  of  the  limited  space 
in  the  Library  to  handle  the  cards,  to  transfer  the  work  of  printing  and  distribution 
to  the  Library  of  Congress.  The  cards  which  will  be  provided  by  the  Department 
for  the  agri(rultural  colleges  and  experiment  stations  will  be  forwarded  direct  from 
the  Library  of  Congress. 

Liliraries  and  individuals  desiring  cards  for  publications  of  the  Department  issued 
since  January  1,  ]906,  and  for  other  publications  not  hitherto  indexed  mav  obtain 
them  at  the  price  and  in  the  manner  stated  in  the  inclosed  bulletin.  [Library  of 
Congress,  Card  Section,  Bulletin  No.  14.] 

The  ^i)ecial  advantage  to  the  subecriljers  to  the  cards  in  this  new  method  of  distri- 
bution will  l)e  the  receipt  of  cards  nearly  as  soon  as  the  publications  are  received. 

This  catalogue  of  Department  publications  is  practically  up  to  date  and 
furnishes  to  depository  and  other  large  libi.-aries  a  key  to  the  documents 
of  the  Government  most  frequently  used  by  the  geneiul  public. 
Libraries  which  have  received  these  cards  up  to  January,  1906,  free  of 
co.»^t,  can  now  keep  the  index  up  to  date  at  a  nominal  expense.  In  con- 
nection with  this  work  the  cooperative  methods  employed  with  the 
Library  of  Congress  have  been  most  satisfactory  in  every  respect, 
benefiting  in  its  results  the  public  libraries  throughout  the  country  as 
well  as  this  and  other  Department  libraries. 

INDEXING    AGRICULTURAL   LITERATURE. 

In  addition  to  the  cataloguing  of  the  Department  publications  the 
Library  has  continued  the  indexing  of  certain  important  agricultural 
periodicals.  In  the  past  jear  cards  were  prepared  for  Die  Land- 
wirtschaftlichen  Versuchsstationen,  Band  57-6i,  1904-5;  Landwirt- 
schaftlicheJahrbiicher,  Band  33-35,  1904-5;  and  Annales  de  la  Science 
Agronomicjue,  1905.  The  entire  sets  of  these  three  periodicals  are, 
therefore,  uidexed  up  to  the  current  volumes,  and  the  printed  index 
cards  are  available  for  purchase  at  a  very  moderate  cost.  The  cards 
can  be  purchased  incomplete  sets  for  each  or  for  all  these  publications, 
or,  if  desired,  the  cjirds  for  any  subject  covered  by  these  periodicals. 
Other  publiciitions  of  equal  value  will  be  added  to  this  list  from  time 
to  time  that  their  usefulness  mav  be  increased. 

LIBRARY    PUBLICATIONS. 

The  publication  of  the  quarterly  bulletin  entitled  '"Accessions  to 
the  Department  I^ibrary  "  has  been  continued  and  the  four  bulletins  for 
the  past  fiscal  year  comprise  252  pages.  The  increasing  demands  for 
this  publication  indicate  that  it  is  valued  outside  the  Department  as  a 
current  bibliography  of  agricultural  and  scientific  literature. 
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USE   OF   THE   LIBRARY. 

It  has  not  been  practicable  and  it  is  scarcely  possible  to  keep  an 
account  of  the  number  of  books  used  by  readers  in  the  main  library 
but  not  taken  from  the  room,  and,  therefore,  not  charg-ed  at  the  loao 
desk.  Nor  has  it  been  possible  to  keep  statistics  of  the  daily  iiseof 
books  deposited  in  the  several  Bureaus  and  Divisions  of  the  Depart- 
ment. Por  these  reasons  the  statistics  of  the  books  charged  at  the 
loan  desk  do  not  adeciuatel}'  represent  the  use  of  the  Library.  Tbe 
charges  that  were  macie  at  the  loan  desk  numbered  18,136  in  tbela>t 
fiscal  year,  an  increase  of  4,387  as  compared  with  that  of  the  previous 
year.  The  records  of  the  loan  desk  do  not  include  the  statistics  of  tb' 
circulation  of  the  single  unbound  numbers  of  periodicals  which,  if  kept 
\vould  full}^  equal  the  circulation  of  bound  books. 

The  record  of  the  number  of  books  loaned  to  scientists  outside  of 
Washington  shows  that  138  books  and  periodicals  have  been  loaned. 
Investigators  connected  with  colleges  and  experiment  stations  in  the 
following  twenty-six  States  and  Territories — Arizona,  Colorado,  Con- 
necticut, Florida,  Hawaii,  Illinois,  Iowa,  Maine,  Mar3'land,  Minne- 
sota, Missouri,  Nebmska,  New  Hampshire,  New  Jersey,  New  York, 
North  Carolina,  Oliio,  Oregon,  South  (Carolina,  Tennessee,  Texas, 
Vermont,  Washington,  West  Virginia,  Wisconsin,  and  W^'oniing- 
have  received  assistance  in  this  way  without  inconvenience  to  the 
scientists  of  the  Department.  The  Library  has,  in  turn,  been  the 
recipient  of  many  favors  in  the  matter  of  inter-library  loans  from 
university  and  reference  libraries  in  Chicago,  St.  Louis,  Cambridge, 
and  Boston,  in  addition  to  those  from  the  Library  of  Congress  and 
other  Government  libmries. 

RECOMMENDATIONS. 

In  view  of  the  tendencv  to  centnilize  the  purchase  of  all  books  for 
us(>  of  the  DepartuKmt  inAVashington  a  larger  appropriation  is  needed 
to  provide  for  such  expenditure's  as  the  Library  has  not  been  called 
upon  to  meet  heretofore,  as  well  as  for  the  annual  growth  of  the  Library 
for  the  advancement  of  current  investigations.  The  Library  is  so 
vitally  relati^d  to  every  Bureau,  Division,  and  OflSee  of  the  Depart- 
ment and  the  demands  made  ujx)n  it  being  already  more  numerouiii 
than  it  can  meet,  it  is  urgently  recommended  that  more  ample  provi- 
sion be  made  for  increasing  its  resources.  Also,  the  stan  has  not 
increased  in  number  in  proportion  to  the  growth  of  the  I^ibrary,  so 
that  another  traincnl  assistant  is  nnich  needed  to  still  further  develop 
by  indexing  and  by  bibliographies  the  usefulness  of  the  present  exten- 
sive and  technical  special  collections. 

Each  year  this  unsurpassed  libraiy  of  agricultural  and  scientific  lit- 
erature becomes  more  valuable,  and  that  adequate  and  safe  bousing. 
':ogether  ^vitli  suital)le  work  and  reference  rooms,  should  be  provided 
•o    "^  pres*»rvo*irv»  nud  i**   '"test '^^'^f'lhiess  needs  no  argument. 


SPORT   OF  THE   DIRECTOR  OF  THE  OFFICE   OF  EXPERIMENT 

STATIONS. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 
Wdshington^  D,  C, ,  October  16^  1906. 

Sir:  I  have  the  honor  to  present  herewith  the  report  of  the  Office 
Experiment  Stations  for  tne  fiscal  }■  ear  ended  June  30,  1906. 
Respectfully, 

A.  C.  True,  Director. 
Hon.  James  Wilson,  Secretary. 


WOBK  OF  THE  YEAR,  WITH  KECOMMENDATIONS. 

development  of  work  of  office  of  experiment  stations. 

As  a  'jonscquence  of  the  passage  of  the  act  of  Congress  of  March 
,  1906  (Adams  Adt),  the  work  of  the  Office  of  Experiment  Stations 
.s  been  materially  broadened  and  increased.  Aside  from  the  increased 
sponsibility  involved  in  the  supervision  of  the  appropriations  given 
the  experiment  stations  under  this  act,  much  additional  work  has  been 
d  upon  the  Office  through  the  increasing  disposition- of  the  station 
magers  and  workers  to  ask  its  advice  and  assistance  in  a  variety  of 
lys  pertaining  to  the  strengthening  of  their  work  and  the  enlarging 

their  staffs  and  equipment.  The  scope  of  the  Experiment  Station 
jcord  has  been  somewhat  enlarged  by  the  establishment  of  new 
partments,  and  every  effort  has  been  made  to  review  the  literature 

agricultural  science  as  comprehensively  as  the  means  at  our  disposal 
11  permit. 

The  demand  for  the  services  of  this  Office  in  aiding  the  widespread 
3vement  for  the  more  thorough  diffusion  of  agricultural  education 
long  our  people  has  been  far  greater  than  could  be  met  with  the  present 
sources  of  the  Office.  This  demand  covers  the  entire  range  of  agri- 
Itunil  education  from  graduate  instruction  to  the  most  elementary 
rnis  of  extension  work.  During  the  year  the  Office  has  taken  part 
the  second  session  of  the  Graduate  School  of  Agriculture,  lias  visited 
imerous  a<»ricnltural  colleges  and  schools,  has  assisted  in  the  inau- 
iration  of  secondary  and  elementary  courses  in  agriculture  in  pu])lic 
hools,  has  addressed  thousands  of  teachers  on  the  importance  and 
hie  of  instruction  in  agriculture,  has  aided  the  introduction  of  nature- 
idy  and  school  gardens  in  city  schools,  has  systematically  cooperated 
til  the  State  directors  of  farmers'  institutes  in  efforts  for  the  improve- 
^nt  of  the  American  system  of  agricultural  education  for  adult  farm- 
s,  has  cooperated  with  the  Association  of  American  Agricultural 
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Colleges  and  Experiment  Stations  in  studies  of  the  peda^gics  of 
agriculture,  and  has  prepared  a  number  of  publications  on  topics  reht-  ' 
ing  to  agricultural  eaucation.  Congress  has  gi*anted  the  authority  for 
the  prosecution  of  this  work  and  the  Office  has  a  skeleton  organization 
for  this  purpose.  If  the  appropriation  recommended  in  this  reports 
granted  by  Congress,  the  Office  will  be  ready  to  promptly  enlarge  itti 
educational  work  along  lines  of  assured  usefulness^  but  until  its  funi 
are  increased  its  work  in  this  direction  must  be  very  limited  and  in 
large  measure  unsatisfactory. 

bteady  progress  has  been  made  in  the  work  of  the  experiment  sti- 
tions  in  Alaska,  Hawaii,  and  Porto  Rico,  and  these  institutions  are 
now  more  generally  recognized  as  important  factors  in  the  agricultural 
development  of  these  regions.  The  work  in  Alaska  has  been  enlarged 
by  the  beginning  of  systematic  experiments  in  cattle  raising  and  with 
orchard  and  small  fruits.  The  prospect  of  material  extension  of  rail- 
road transportation  in  Alaska  in  the  near  future  is  giving  an  added 
interest  to  problems  connected  with  agricultural  dev^elopment  there. 
In  Hawaii  tobacco  experiments  have  been  quite  successful,  and  the 
discovery  that  local  feeding  stuffs  are  deficient  in  lime  is  likely  to  be 
of  much  importance  to  the  live-stock  interests  of  that  Territorv.*  With 
growing  interest  in  the  diversification  of  Hawaiian  agriculture,  the 
services  of  the  station  are  in  greater  demand.  The  Porto  Rico  Station 
has  oxtcmded  its  work  on  rice,  coffee,  tobacco,  forage  crops,  citrus 
fruits,  mangoes,  cacao,  and  other  horticultural  plants,  and  useful  result*! 
have  already  ])een  obtained.  The  station  is  getting  into  closer  touch 
with  the  planters  throughout  the  island. 

The  studies  of  the  nutritive  value  of  agricultural  products  used  st* 
human  food  have  been  continued  at  centers  of  investigation  established 
in  different  parts  of  the  country.  The  most  extensive  investigation 
during  the  past  year  has  been  on  the  nutritive  value  of  Cheddar  cheese 
at  different  stages  of  ripening.  This  has  been  conducted  in  coopera- 
tion with  the  Bureau  of  Animal  Industry,  and  has  included  numerous 
digestion  and  respiration-calorimeter  experiments.  More  data  have 
been  obtained  than  in  similar  studies  made  elsewhere,  and  the  re^sults. 
in  general,  establish  the  high  nutritive  value  of  well-made  cheese  ont 
thoroughly  scientific  basis.  With  cereals,  especial  attention  is  now  being 
given  to  comparative  studies  of  the  relative  food  value  of  different 
corn  products.  Other  studies  include  the  comparative  digestibility  of 
meats  cooked  in  different  ways:  the  nutritive  value  of  fruits  and  nuts; 
the  role  of  the  mineral  constituents  in  the  diet.  Efforts  are  being 
made  to  secure  the  more  thorough  utilization  of  the  results  of  thes* 
investigations  in  schools,  hospitals,  and  other  public  institutions,  and 
households  generally. 

The  irrigation  and  drainage  investigations  of  this  Office  have  been 
materially  (extended  in  n^sponse  to  urgent  demands  from  many  parts 
of  the  country.     Public  interest  in  the  reclamation  of  land  by  "irriga- 
tion is  now  about  (Mjualed  l)v  interest  in  similar  work  by  drainage. 
The  utilization  of  a  limited  water  supply  is  an  absorbing  problem  in 
nany  sections  of  the  arid  and  semiarid  regions,  and  the  need  of  irri- 
;^ation  to  supplement  "dry  farming"  is  increasingly  apparent.    The 
!onstiuction  of   large  storage  reservoirs  ])v  both  Government  and 
private  enterprise  is  calling  attention  to  the  agricultural  problema 
equiring  solution  ii    »rder  ^hat  the  lands  under  these  reservoirs  may 
»*>   ^rr^^^^'ihlr    "q   Ti^r       ^'u    flrcro  nnovement  of  population  into  the 
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lew  irrigated  regions,  which  is  already  under  way,  is  creating  a  great 
lemand  for  information  regarding  irrigation  methods  and  appliances 
lapted  to  these  regions.  This  Oflice  is  collecting  and  disseminating 
luch  information  as  far  as  its  resources  will  permit.  The  interests 
nvolved  in  the  wise  and  efficient  settlement  of  the  problems  involved 
n  the  extension  of  our  agriculture,  through  irri^tion  and  drainage,  are 
great  that  this  Office  should  be  put  in  a  position  to  secure  and  retain 
;ne  ablest  experts  in  order  that  its  work  within  the  lines  assigned  to  it 
)y  national  legislation  shall  be  first  class  in  every  respect. 

RELATIONS  WITH   THE   AGRICULTURAL   EXPERIMENT   STATIONS. 

Important  additional  duties  have  been  given  to  this  Office  in  its  rela- 
Aons  with  the  agricultural  experiment  stations  as  the  result  of  the  passage 
)f  an  act  of  Congress  providing  ''for  an  increased  annual  appropria- 
:ion  for  agricultural  experiment  stations  and  regulating  the  expendi- 
ture thereof."  This  measure,  which  was  introduced  in  the  House  of 
Elepresentatives  by  the  late  Hon.  Henry  Cullen  Adams,  of  Wiscon- 
sin, passed  by  both  Houses  of  Congress  without  a  dissenting  vote,  and 
ipproved  by  the  President  March  16,  1906,  provides  for  a  large  and 
permanent  increase  in  the  Federal  funds  granted  to  the  several  States 
ind  Territories  for  the  use  of  the  experiment  stations.  Under  the 
terms  of  this  act  the  Secretary  of  Agriculture  must  annually  ''ascer- 
tain and  certify  to  the  Secretary  of  tlie  Treasur}^  as  to  each  State  and 
Territory  whether  it  is  complying  with  the  provisions  of  this  act  and 
is  entitled  to  receive  its  share  of  the  annual  appropriation  for  agricul- 
tural experiment  stiitions  under  this  act,  and  the  amount  which  there- 
fore eacn  is  entitled,  respectively,  to  receive,-'  and  "make  an  annual 
report  to  C-ongress  on  the  receipts  and  expenditures  and  work  of  the 

ricultural  experiment  stations  in  all  of  the  States  and  Territories,  and 
aioO  whether  the  appropriation  of  any  State  or  Territory  has  been 
withheld,  and,  if  so,  the  reason  therefor."  He  is  also  charged  in  gen- 
eral terms  "with  the  proper  administration  of  this  law."  On  March 
20,  1906,  the  Secretary  of  Agriculture  sent  a  letter  to  the  directors  of 
the  agricultural  experiment  stations  in  the  several  States  and  Terri- 
tories in  which  he  stated  that  "the  Director  of  the  Office  of  Experi- 
ment Stations  is  hereby  designated  m}"  representative  in  all  matters 
relating  to  the  business  of  this  Department  in  connection  with  the 
administration  of  this  law,  and  the  Office  of  Experiment  Stations  will 
i\d  in  promoting  effective  work  under  this  act  in  the  same  general 
way  as  it  has  heretofore  in  relation  to  the  Hatch  Act."  At  the  same 
time  the  Secretary  made  the  following  announcement  of  the  policy  to 
i)e  pursued  by  this  Department  in  the  administration  of  the  Adams  Act: 

I'nder  the  terins  of  the  act  it  will  l>e  iieeef^sary  that  a  separate  account  of  the 
Adams  fund  shall  be  kept  at  each  station,  which  should  be  open  at  all  times  to  the 
ins{>ection  of  the  Director  of  the  Oflice  of  Experiment  Stations  or  his  accredited 
representative. 

In  the  interpretation  of  this  act  and  the  examination  of  the  work  and  expenditures 
ji  the  stations  under  it,  I  have  instructed  the  Director  of  the  Office  of  Experiment 
•Stations  to  be  guided  by  the  following  principles: 

The  Adams  fund  is  "to  he  applied  only  to  paying  the  necessary  expenses  of  con- 
ducting original  researches  or  exj)eriments  bearing  directly  on  the  agricultural 
industry  of  the  United  States."  It  is  for  the  "more  complete  endowment  and 
maintenance"  of  the  experiment  stations,  presupposing  the  provision  of  a  working 
plant  and  administrative  officers.  Accordingly,  expenses  for  administration,  care  of 
Duildings  and  grounds,  insurance,  office  furniture  and  fittings,  general  maintenance 
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of  the  Htiition  farm  and  aniinalH,  vcTitication  and  demonstration  ex perimenti!:,  cos 
pilations,  farmers'  institute  work,  traveling,  except  as  is  immediately  connected  vith  I 
original  reseanihes  in  progn^s  under  this  act,  and  other  general  expenses  for  iht  | 
maintenanc^e  of  the  experiment  ntations  are  not  to  be  cliargetl  to  this  fund.    Thent  ] 
makes  no  provision  for  j)rinting  or  for  the  distribution  of  publications,  which  ghooid 
be  charged  to  other  funds. 

In  order  that  there  mav  be  no  doubt  as  to  the  disposal  of  the  Adams  fond,  »rii 
station  should  outline  a  rfefinite  pnigramme  of  experimental  work  to  which  it  fill 
devote  this  fund,  and  exiKjnses  for  other  work  should  not  be  chai^ged  to  it  The 
work  contemplated  by  this  act  will,  as  a  rule,  necessarily  cover  more  than  oneyw. 
and  (thiinges  in  the  programme  once  adopted  should  not  be  made  until  the  probW 
under  investigation  have  l)een  solved  or  their  solution  definitely  shown  to  *w 
impracticable.  This  will  give  ample  opi>ortunity  for  making  plans  for  winding  of 
any  ^larticular  piece  of  work  and  beginning  another  with  sucn  delilx?!ration  as  «ill 
provide  for  the  suitable  and  economical  expenditure  of  this  fund  without  resort  to 
doubtful  expedients  or  expenditures.  It  is  nuich  to  be  desired  that  this  fundebiU 
be  a  strong  incentive  to  the  careful  choice  of  problems  to  be  investigated,  thoroagh  tsA 
exhaustive  work  in  their  solution,  and  the  8(H»uring  of  permanent  and  far-mchicf 
results  on  which  can  l)e  safely  base<l  demonstration  and  verification  experimentt 
leading  to  the  general  improvement  of  farm  practice  in  many  particulars. 

At  the  time  of  its  pa.ssage  it  was  generally  understood  that  the 
Adams  Act  provided  for  an  appropriation  for  the  fiscal  year  ending' 
flune  30,  lOuO,  but  the  Comptroller  of  the  Treasury  ruled  that  hv  the 
terms  of  the  Act  the  first  appropriation  made  was  for  the  suoceedinj; 
tiscal  year.  To  remedy  this  defect  in  the  law  the  Secretary  of  Agn- 
culturo  asked  Congress  to  pass  additional  legislation,  and  this  was  done 
in  connection  with  the  appropriation  act  for  this  Department  for  the 
lis(val  year  ending  June  80, 1JM)7,  which  contains  a  clause  stating  that  the 
Adams  Act  '^  shall  he  <'onstrued  to  appropriate  for  each  station  thottum 
of  five  thousand  dollars  for  the  fiscal  \'ear  ending  June  3^),  1906,"  anJ 
J?:i,()0()  additional  for  each  of  live  succeeding  fiscal  years.  This  appro- 
priation act  did  not  pass  until  June  80, 11)06,  but  warranto?  were  imme- 
diately drawn  by  the  Secretary  of  Agriculture  for  the  payment  of  the 
initial  appropriation  under  the  Adams  Act  to  the  48  States  and  Terri- 
tories entitl(»d  to  its  benoiits.  These  warrants  were  accepted  by  the 
S(Mr(»tary  of  the  Tn^asurv,  and  the  experiment  stations  in  the  several 
States  and  Territoric^s  promptly  received  the  sum  granted  them  by 
the  now  law.  This  Department  also  ruled  that  these  funds  might  be 
ai)plied  to  any  expenditures  made  by  the  stations  l>etween  March  Ifi 
and  June  'io,  IJMXI,  which  could  properly  >>e  charged  to  the  Adams 
fund.  The  stations  were  able  only  partially  to  coiiiplv  with  the  con- 
ditions of  the  act  as  thus  interpreted  as  regards  the  initial  appropria- 
tion, a!id  st^ttlement  of  their  accounts  for  the  Adams  fund  for  the  piJ't 
tiscal  your  are  now  being  made*  through  this  Office. 

It  is  already  evident  that  the  business  of  this  Office  in  relation  to 

the  work  and  expenditures  of  the  stations  under  the  Adams  Act  will 

be  considerable  in  amount  and  will  have  much  importance  as  a  ftwtor 

in  determining  the  kind  of  progress  to  be  made  by  these  institutioa*^. 

Th<»  organization  of  lin(»sof  work  which  may  fairly  be  called  '^original 

resenrcb'Mn  agricultuml  problems  will  occasion  much  discussion  a^ 

ivgards  the*  nature  and  sco])e  of  such  work  as  i*elated  to  condition^ 

'existing  in  the  s(»veral  States  and  Territories,  the  men  to  be  selected 

is  investigators,  the  means  and  applianc(»s  needed  to  make  the  work 

nulcrtakcMi  successful,  etc.     The  policy  of  the  Office,  as  heretofore. 

vi'll  bi»  to  endeavor  to  formulate  and  hold  to  such  general  principles 

•   H>^    idmini-=ti-oti(v.i  ^f  ^jj^,  Adams  Act  as  seem  most  likely  to  aecure 

ri/'i«r*    .-'    V     no  Ad«'^w  fund  for  research  work  of  a  high  ani 
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(obstantial  character,  and  at  the  same  time  to  safeguard  the  autonomy 
>f  the  stations  and  raise  their  work  and  its  results  in  the  estimation 
>f  their  farmer  constituencies.  This  will  involve  much  additional  cor- 
respondence and  personal  conference  in  order  that  the  best  results  may 

I  obtained.     Through  the  cultivation  of  more  thorough  acquaintance 

th  the  managers  and  workers  of  our  stations,  and  through  participa- 
aon  in  the  councils  of  the  Association  of  American  Agricultural  Col- 
3s  id  Experiment  Stations,  this  Office  hopes  to  be  able  to  act  as  a 
rer  and  disseminator  of  sound  views  regarding  the  aims  and  meth- 
is  of  research  work  in  agriculture  in  such  a  way  that  its  utterances  will 
^e  behind  them  the  substantial  consensus  of  the  men  best  qualified 
x>  judge  of  the  needs  and  requirements  of  American  agriculture  as 
related  to  the  work  of  agricultural  experiment  stations,  whose  work 
jhall  rest  on  a  firm  basis  of  scientific  principles  and  their  application 
X)  practical  ends.  With  the  enlarged  work  of  the  stations,  due  to 
the  increase  in  both  Federal  and  State  funds  for  their  support,  it  is 
irery  desirable  that  this  Office  shall  be  in  a  position  which  will  enable 
it  to  devote  sufficient  time  to  its  visitation  of  the  stations  and  to  con- 
ferences and  correspondence  with  their  officers,  so  as  to  get  a  just  and 

equate  knowledge  of  the  actual  needs  and  requirements  of  these 
institutions,  to  aid  most  effectively  in  the  promotion  of  their  interests, 
md  to  make  a  definite  and  reliable  report  to  Congress  of  their  receipts, 
expenditures,  and  work,  as  required  oy  law.  To  do  this  properly  will 
require  some  addition  to  the  funds  for  the  maintenance  of  this  Office, 
ma  I  have  therefore  recommended  that  $5,000  be  added  to  the  lump 
3um  appropriated  for  the  general  business  of  the  Office. 

In  announcing  the  passage  of  the  Adams  Act  the  Secretary  of  Agri- 
culture made  tne  following  statement  regarding  the  policy  of  this 
Department  as  regards  the  Hatch  Act  and  the  encouragement  of  State 
ma  local  appropriations  for  agricultural  experimentation  and  education: 

No  change  will  be  made  in  the  attitude  of  this  Department  toward  expenditures 
ander  the  Hatch  Act.  The  Hatch  fund  should  be  as  carefully  guarded  as  ever,  and 
be  devoted  to  substantial  experimental  work  and  the  printing  and  dissemination  of 
the  results  of  such  work. 

The  increased  li})erality  of  the  Federal  Government  in  providing  for  the  endow- 
ment of  research  and  experimentation  in  agriculture  should  be  a  further  incentive 
to  the  States  and  local  communities  to  supplement  these  funds  for  the  extension  of 
iemonstration  experiments,  farmers'  institutes,  agricultural  colleges,  schools,  and 
courses  of  instruction,  and  the  general  education  of  the  rural  communities  along 
industrial  lines,  in  order  that  the  masses  of  our  farmers  may  be  so  educated  from 
Mirly  youth  that  they  will  appreciate  the  benefits  of  original  research  and  experi- 
mentation as  applied  to  agricultural  problems,  and  be  able  to  appropriate  in  ]the 
most  effective  manner  for  their  own  l)enefit  and  the  general  welfare  of  the  nation 
whatever  practical  results  are  obtained  from  the  work  of  the  agricultural  experiment 
?tatic>ns. 

This  Office  has  therefore  continued  to  make  careful  inquiry  regard- 
ing the  use  made  by  the  stations  of  the  funds  granted  to  them  under 
the  Hatch  Act,  and  to  aid  them  in  securing  liberal  State  and  local 
fiippropriations  for  cooperative  and  other  experiments  in  different  local- 
ities, for  publishing  tne  results  of  their  work,  and  for  such  practical 
tests  and  demonstrations  as  will  best  show  how  the  results  of  agricul- 
tural research  may  be  applied  in  a  broad  way  for  the  improvement  of 
agricultural  practice.  The  States  and  local  communities  have  of  late 
shown  a  most  encouraging  disposition  to  give  the  stations  such  finan- 
cial support  as  they  require  to  make  the  results  of  their  work  broadly 
effective,  and  it  is  believed  that  this  will  continue  to  be  done  wherever 

H.  Doc.  6,  59-2 36 
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the  station  manager:?  show  themselves  alert  to  the  best  intere^-. 
agriculture  and  worthy  of  the  confidence  and  support  of  practical  nm  I 

The  tenth  annual  examination  of  the  work  ana  expenditures  of  tk 
agricultural  experiment  stations  which  receive  the  national  funt 
appropriated  under  the  act  of  Congress  of  March  2,  1887  (Hatch  Acti. 
with  special  reference  to  the  fiscal  3'ear  ended  June  30, 1905,  was  wain 
during  the  past  year  in  accordance  with  the  authority  conferred  ujxn 
the  Secretary  of  Agriculture  by  Congress,  and  a  report  of  this  inver 
tigation,  as  required  b}^  law,  mclud^  in  the  annual  report  of  tkfc 
Office  for  1905. 

As  heretofore,  the  report  was  based  upon  three  sources  of  infonm- 
tion,  viz,  the  annual  financial  statements  of  the  stations  rendered  on 
the  schedules  prescribed  by  the  Secretary  of  Agriculture  in  acconkmT 
with  the  act  of  Congress,  the  printed  reports  and  bulletins  of  the  sU- 
tions,  and  the  reports  of  personal  examinations  of  the  work  and 
expenditures  of  the  stations  made  during  the  year  by  the  Director. 
Assistant  Director,  and  two  other  expert  officers  of  the  Office  of 
Experiment  Stations. 

The  Assistant  Director  has  continued  to  have  special  supervision  oi 
the  business  of  the  Office  connected  with  the  work  and  expenditurvs 
of  the  stations. 

This  Office  has  continued  to  follow  and  record  the  progress  of  agri- 
cultui*al  experiment  stations  in  foreign  countries  and  to  publish  account? 
of  their  organization,  resources,  and  work  in  the  Experiment  Station 
Record  and  elsewhere.  I 

RELATIONS   WITH    INSTITUTIONS   FOR  AGRICUL.TURA'L    EDUCATION. 

The  movement  for  agricultural  education  in  the  United  States  Ift^ 
become  so  broad  and  the  demands  on  this  Office  for  services  in  aid  of 
this  movement  have  become  so  varied  that  it  has  been  deemed  best  to 
divide  the  educational  work  of  the  Office  into  two  sections.  Chne  of 
these  deals  with  the  agricultural  colleges  and  schools;  the  other  pro- 
motes the  interests  ot  the  farmers'  institutes  and  other  forms  of 
extension  work  in  agriculture. 

THE   AGRICrLTURAL   COLLKGKS    AXD  SCHOOLS. 

The  work  of  this  Office  relating  to  the  agricultural  colleges  and 
schools  during  the  past  year  has  included  (1)  the  collection  and  publi- 
cation of  infonnation  regarding  the  progress  of  agricultural  education 
at  home  and  abroad;  (2)  studies  of  different  gra^s  of  American  and 
foreign  schools  in  which  agriculture  is  taught;  (3)  work  in  cooperation 
with  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  and  other  important  associations  deafing  with  eauca- 
tional  matters;  (4)  the  giving  of  aid  to  agricultural  colleges  and 
schools  and  to  State  and  local  school  authorities  along  lines  of  agri- 
'^'iltural  education. 

(1)  In  order  to  follow  and  record  the  progress  of  agricultural 
•ducation  in  the  United  Stiites  and  foreign  countries  more  effect- 
vely  a  department  of  agricultural  education  was  establiHhed  in  the 
Experiment  Station  Record  beginning  with  Volume  XVII,  in  which 
»*^stracts  of  important  text-books,  manuals,  and  other  publications 
-ipfinc    /^  fiiJv  Qi  'iject  J'^'e  published  monthly,  together  with  notes  on 
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le  agricultural  colleges  and  schools  in  this  and  other  countries.     This 

feature  of  our  work  has  met  w  ith  the  cordial  approval  of  such 

ucators  as  have  access  to  the  Experiment  Station  Record,  but  has 

len  far  short  of  accomplishing  the  greatest  possible  good,  owing  to 

ine  fact  that  the  Kecord  is  available  to  only  a  part  of  our  educational 

id  agricultural  leaders.     It  is^  desirable,  therefore,  to  devise  some 

D      IS  of  bringing  these  educational  summaries  and  notes  to  the 

cention  of  a  mucn  larger  number  of  people. 

There  have  also  been  prepared  and  published  the  annual  statistics 
id  organization  lists  of  the  agricultural  colleges  and  experiment 
ions,  a  bulletin  on  School  Gardens,  a  review  of  progress  in  agri- 
juiiural  education  in  1905,  and  a  Yearbook  article  on  '*  The  use  of  illus- 
trative material  in  teaching  agriculture  in  rural  schools." 

(2)  The  work  of  card  indexing  references  to  American  and  foreign 
schools  in  which  agriculture  is  taught  has  been  continued.  The  num- 
ber of  cai*ds  now  completed  is  about  3,300,  of  which  about  2,300  were 
sidded  during  the  past  year. 

(3)  The  educational  work  in  cooperation  with  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  has  been 
reorganized  and  put  upon  a  better  basis.  At  the  convention  of  this 
Association  in  Washington,  D.  C,  in  1905,  the  standing  committees  were 
reorganized  in  accordance  with  the  recommendation  of  the  executive 
committee.  The  Association  now  has  four  standing  committees,  viz, 
fl)  instruction  in  agriculture;  (2)  graduate  study;  (3)  extension  work; 
f4:)  experiment  station  organization  and  policy.  The  Director  of  this 
Office  was  made  chairman  of  the  committee  on  instruction  in  agricul- 
ture, and,  upon  invitation  of  the  committee,  Mr.  Dick  J.  Crosby,  of 
this  Office,  became  its  secretary.  The  Director  continues  to  act  as 
bibliographer  of  the  Association,  and  presented  before  the  section  on 
college  work  and  administration  a  paper  on  "The  land-grant  colleges 
and  the  public  schools." 

In  accordance  with  the  report  of  the  committee  on  graduate  study 
the  association  decided  to  assume  responsibility  for  the  continuance 
and  management  of  the  Graduate  School  of  Agriculture.  Arrange- 
ments were  made  to  hold  the  second  session  of  this  school  at  the  iJni- 
versity  of  Illinois  in  July,  1906,  and  upon  invitation  of  the  committee 
and  the  consent  of  the  Secretary  of  Agriculture  the  Director  of  this 
Office  accepted  the  position  of  dean  of  the  school.  The  school  did  not 
open  until  after  the  close  of  the  fiscal  year  1905-6,  but  all  of  the  work 
of  arranging  the  courses  and  organizing  the  staff  of  instructors  was 
done  before  the  close  of  the  fiscal  year.  This  involved  much  corre- 
spondence and  attendance  upon  several  conferences  of  the  committee 
and  of  the  officers  of  the  University  of  Illinois.  This  session  of  the 
graduate  scliool  was  very  successful.  Courses  in  agronomy,  horticul- 
ture, plant  physiology  and  pathology,  zootechny,  and  breeding  of 
phiiits  and  animals  were  given,  which  were  attended  b}-  131  men  from 
34  States  and  Territories,  Hungary,  and  India. 

Concerning  the  educational  work  of  this  Office,  the  Association 
adopted  the  following  resolution: 

Jiesohetfj  That  this  association  recognizes  the  great  value  of  the  work  of  the  Office 
of  Experiment  Stations  in  promoting  the  causeof  agricultural  education  in  the  United 
States,  and  heartily  indorses  the  action  of  the  Secretary  of  Agriculture  in  encourag- 
ing and  aidinjr  the  efforts  of  the  Office  in  this  direction. 
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Another  important  action  of  the  a.^sociation  was  to  iustru 
executive  committee  to  take  steps  to  secure  the  consent  of  theNa 
Educational  Association  to  add  to  its  list  of  special  depar 
department  or  departments  on  rural  and  agricultural  education, 
preliminary  correspondence  relating  to  this  matter  has  l>eencon( 
through  this  Office,  and  arrangements  have  been  completed  to  p 
the  application  for  the  new  department  at  the  next  convention 
National  Educational  Association. 

The  Department  of  Superintendence  of  the  National  Educj 
Association,  at  its  annual  meeting  held  in  Louisville,  Ky.,  F 
27  to  March  1,  1906,  devoted  one  section  meeting  to  a  conferc 
agriculture  in  public  schools.     As  a  result  of  the  conference,  t 
lowing  resolution  was  adopted: 

Resolved^  That  the  Department  of  Superintendence  of  the  National  Edi 
Association  is  in  hearty  accord  with  that  part  of  the  report  of  the  Hon.  J 
son,  Secretary  of  Ajjricnlture  of  the  United  8tate,«,  in  which  he  encourages  n 
ing  of  elementary  agricuUure  in  the  puhlic  schools,  and  respectfully  request*!' 
to  grant  the  appropriation  of  $18,(520,  which  he  has  asked  for  to  enable  him 
tigate  and  report  upon  the  progress  and  present  condition  of  agricultural  i 
and  institutions  in  this  and  foreign  countries. 

This  Office  has  continued  to  cooperate  with  the  American  Civi 
elation  in  promoting  the  school-garden  movement,  Mr.  Crosh 
vice-president  in  charge  of  the  Department  of  Children's  Gard 
(4)  The  giving  of  aid  to  agricultural  colleges  and  schools 
State  and  local  school  authorities  along  lines  of  agricultural  ec 
is  an  item  of  work  which  is  constantly  increasing  in  imports 
draws  more  and  more  heavily  upon  the  time  of  the  Offic< 
Rapid  growth  of  the  institutions  devoted  to  agricultural  educa 
research  results  in  frequent  changes  in  their  organization,  botl 
addition  of  new  officers  and  bv  the  transfer  of  officers  from  o 
tution  to  another.  In  a  large  percentage  of  cases  where  such 
occur  this  Officre  is  consulted  regarding  suitable  men  to  till  p 
This  involves  a  large  amount  of  correspondence  and  necessi 
intimate  acquaintance  with  the  qualifications  of  scientific  men  t 
out  the  country.  In  order  to  facilitate  this  work,  the  Office  of 
ment  Stations  maintains  a  card  directory  (the  Agricultural 
Register)  of  teachers  and  investigators  in  agriculture,  showi 
training,  experience,  and  other  (jualitications.  This  directory  < 
1,200  entries  was  completely  revised  early  in  the  year,  and  al 
additional  entries  have  been  made.  The  Office  has  also  carri 
large  corresi)ondence  with  agricultural  college  authorities  coi 
changes  in  organization,  courses  of  study,  etc.,  and  its  office 
visited  nearly  all  of  these  colleges  during  the  year. 

The  most  time-consuming  educational  work  of  the  Office  \ 

has  been  its  efforts  to  assist  State  and  local  authorities  in  or| 

and  starting  agricultural  courses  in  connection  with  secon 

elementary  pui)lic  schools,  I)ut  the  widespread  and  insistent 

or  agricultural  instruction  in  these  schools  and  the  impor 

larting  such  work  along  right  lines  so  that  the  mistakes  and 

^f  earlier  efforts  in  this  direction  may  be  avoided  render  i 

lesirable  that  this  Department  make  strenuous  efforts  to  r 

-lemands  made  upon  it  for  such  assistance.     During  the  past 

"^'^'^e  has  "»iet  r"'>      iompr'   >f  this  nature  that  could  be  i 
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ic  Director  of  the  Office,  for  example,  was  asked  to  go  to  California 
Ohristmiis  vacation  to  attend  a  joint  meeting  of  the  State  Teachers' 
•ciation  and  the  State  Farmers'  Institute.  At  this  meeting  about 
3  people  gathered  at  the  rniversity  of  California  to  consider  among 
r  things  the  question  of  promoting  industrial  education.  The 
bilit y  of  introducing  agriculture  into  the  schools  was  discussed  and 
le  request  of  the  officers  in  charge  of  the  meeting  the  Director  of 
Office  outlined  a  general  plan  for  organizing  such  work,  with  the 
It  that  a  committee  was  formed  to  investigate  the  whole  matter. 

committee  asked  the  Office  of  Experiment  Stations  for  assistance 
^rmulating  a  scheme  for  agricultural  education  in  the  schools  of 
State,  and  such  a  scheme  has  been  prepared  and  published. 

Kansas  there  is  a  system  of  county  high  schools — good  schools, 

equipped  and  maintained,  but  giving  very  little  attention  to 
strial  courses.  These  schools  have  maintained  business  courses, 
lal  courses,  and  college  preparator}"  courses,  but  no  farm  pre- 
tory  courses.     A  member  of  the  State  board  of  education  thought 

agriculture  ought  to  be  taught  in  schools  attended  largel}'  by 
lers'  sons,  and  he  appealed  to  the  Secrettir}-  of  Agriculture  to  aid 
arting  agricultural  courses.  The  Secretary  sent  a  man  from  the 
e  of  Experiment  Stations  who  is  familiar  with  such  matters  to 
of  the  counties  to  take  the  matter  up  with  the  local  school  authori- 
In  company  with  the  count}'  superintendent  of  schools  and  one 
r  influential  man  this  nmn  drove  over  the  whole  county,  explain- 
to  farmers  what  might  be  done  along  the  lines  of  agricultural 
at  ion.  Hefore  leaving  the  count}^  he  helped  the  school  officers  to 
ne  a  course  of  study  and  made  arrangements  with  local  imple- 
t  dealers  to  give  the  bo^s  instruction  regarding  agricultural 
liner}'.  As  a  result  an  agricultural  course  is  now  in  operation 
10  Norton  County  high  school,  with  a  graduate  of  the  Kansas 
?  Agricultural  College  in  charge  of  the  course,  and  other  county 

schools  in  the  State  are  preparing  to  take  up  the  work. 
^on  invitation  of  the  State  superintendent  of  public  schools  in 
le  a  member  of  the  Office  staff  visited  the  five  normal  schools  in 

State,  giving  addresses  on  the  teaching  of  agriculture  in  public 
t)ls  and  conferring  with  the  normal  school  officei'S  regarding  the 
ing  of  such  work  in  these  schools,  and  thus  preparing  teachers 
ble  of  giving  instruction  in  agriculture  in  the  public  schools, 
lese  are  examples  of  the  kinS  of  educational  work  the  Office  is 
d  upon  to  do,  and  they  also  serve  to  show  how  widespread  is  the 
est  in  the  subject  of  agricultural  education.  During  the  year 
bors  of  tlu*  Office  staff  gave  over  twenty-five  addresses  on  different 
es  of  this  subject  before  associations  interested  in  education,  and 
attended  a  number  of  conferences  and  round-table  discussions  on 
niltund  education.  Several  of  these  addresses  were  illustrated 
involved  the  preparation  of  lantern  slides,  of  which  the  Office 
has  about  2M)  on  :i<xricultural  education.  In  several  instjinces  the 
t^  loaned  set-^  of  thes(*  slides  to  lecturers,  but  it  could  not  meet  all 
mds  for  siK-h  assistanc(\ 

PLANS    FOR    1900-7. 

is  planned  to  ccntinue  the  educational  work  now  in  hand  and  to 
^  such  extension  of  it  as  will  be  possible  without  additional  funds, 
he  appropriation  act  for  this  Department  for  the  current  fiscal 
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3'ear  Congress  provided  for  an  investigation  and  i-eport  upontkl  j^ 
organization  and  progress  of  agrieiiltuml  schools  in  this  country  iai  I  1 
abroad,  but  did  not  ])rovide  funds  for  carrying  on  this  work.  Mr.  I  ti 
Dick  J.  Crosby  has  been  put  in  charge  of  the  work  relating  toapl  i 
cultural  colleges  and  schools,  but  in  view  of  our  financial  limitatiofi* I  a 
will  be  able  to  give  only  a  part  of  his  time  to  this  work. 

The  department  of  agricultural  education  in  the  Experiment  Stotioa 
Record  will  be  continued  for  the  present.     This  ari"angement,  how 
ever,  is  not  entirely  satisfactory,  owing  to  the  fact  that  the  Kecordis 
available  only  to  officers  of  the  agricnutural  colleges  and  experinwri 
stations  and  does  not  reach  the  large  number  of  school  officers,  teachers 
and  others  who  are  not  connected  with   these  institutions  but  aw 
greatly  interested  in  agricultural  education.     It  has  l>een  sugjje>te«l 
that  provision  ])e  made  for  a  separate  serial  publication  on  agricultural 
(education  to  be  sent  free  to  all  scihool  officers  and  teachers  who  reiiue>l 
it,  and  it  is  hoped  that  means  may  soon  be  available  for  doing  some- 1 
thing  of  this  kind.     Such  an  arrangement,  aside  from  the  posj^ibilily  j 
of  reaching  larg(u*  numbers,  Avould  possess  several  other  aclvantage> 
over  that  now  in  operation.     More  extended  reviews  of  important 
publications  could  be  given.     The  Recoi"d  is  now  so  crowded  for  spaiv 
that  abstracts  of   important  American   publications   are   frequently 
reduced  to  bare   out  hues,   whih*  many  foreign   publications  can  1* 
given  by  title  only.     A  separate  publication  in  wnich  thei^e  would  k 
opportunity  to  show  th(*  nature  and  scope  of  the  articles  reviewed 
would  greatly  <*nhance  the  value  of  this  work  of  the  Office.     Such  a 
publication  would  also  scmtc  to  render  widely  available  the  work  of 
the  men  Avho  are  engaged  in  preparing  courses  of  study,  cxercissej?, 
experiments,  and  other  matc^rial  for  use  in  college  and  scliool  coursies. 
These  publications,  at  the  best,  are  now  available  only  to  those  in  the 
States  where  this  Avork  is  being  done,  and  there  is  no  agency'  engageii 
in  disseminating  widely  the  information  they  contain.     Some  of  the 
information  is  of  such  general  interest  that  it  should  l)e  spread  over 
the  country,  and  no  organization  is  in  such  a  good  position  as  thk 
Office  to  do  this  work. 

An  inquiry  concerning  the  influence  of  seedsmen  and  niirserj'nien iu 
extending  the  school-garden  movement  has  recently  been  taken  up. 

The  work  of  the  year  in  cooperation  with  the  Association  of  Ameri- 
can Agricultunil  Colleges  and  Experiment  Stations  will  he  continued 
mainly  along  three  lines:  (1)  The  prepai'ation  of  agricultural  courses 
suitiibh^  for  scH'ondar}"  schools  of  agriculture;  (2)  the  preparation  of 
college  courses  in  rural  engineering;  (3)  the  collection  of  material  to 
form  the  basis  for  a  future  report  on  college  courses  in  home  eco- 
nomics. This  work  will  involve  considerable  correspondence  and  some 
study  at  lirst  hand  of  institutions  now  otfering  the  courses  under  cou- 
sideration. 

The  Office  will  continue  as  hen^tofore  to  render  such  aid  as  it  canto 
'^ricultural  colleges  and  schools  and  to  school  officers  and  educational 
vssociations.  Work  along  these  lines  Avill  be  ^reatlj^  facilitated  when 
t  is  found  ])ossil)le  to  issue  a  regular  publication  devoted  to  agricul- 
ural  education  as  outlint^d  above.  In  this  connection  two  projects 
..ive  recently  been  ()utlin(»d  and  work  upon  them  will  be  undertaken 
^oon  as  feasible.     These  are  (1)  inquir}' concerning  the  available 
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idy  of  negro  schools  of  agriculture  and  means  of  improving  them. 
Dere  is  an  increasing  demand  for  field  work  in  agricultural  educa- 
on,  but  not  much  extension  of  this  work  can  be  made  until  additional 

ids  are  available  for  this  purpose.  Numerous  requests  for  addresses 
D  important  educational  meetings  and  for  lectures  on   elementary 

riciilture  at  teachers'  institutes  during  the  summer  and  autumn  have 
11  eady  been  received.  Through  the  courtesy  of  Prof.  Milton  Whitney, 
hief  of  the  Bureau  of  Soils,  the  Office  has  been  able  to  send  Mr. 
[.  O.  Sampson,  of  that  Bureau,  to  lecture  for  three  weeks  at  two 
?achers'  institutes  in  Wisconsin,  one  week  at  a  teachers'  institute  in 
ennsylvania,  and  one  week  at  a  teachers'  institute  in  Maryland.  Mr. 
ampson\s  experience  as  a  teacher  of  elementary  agriculture  in  a  small 
igh  school  in  Peimsylvania  has  given  him  good  preparation  for  this 
ork  and  he  has  been  well  received. 

At  a  time  like  the  present,  when  efforts  are  being  made  in  so  many 
iflFerent  States  to  introduce  agriculture  into  the  public  schools,  and  when 
>inuch  preliminarv  work  must  bedonein  thewa3'of  preparing  teachers 
jr  this  work,  the  Office  of  Experiment  Stations  should  be  in  a  position 
>  send  men  of  experience  in  teaching  elementary  agriculture  to  impor- 
mt  teachers'  institutes  and  summer  schools  for  teachers  where  elemen- 
iry  agriculture  is  to  be  taug^ht.  Different  States  are  not  in  a  position  to 
o  this  work  effectivel}'.  There  are  but  few  men  in  the  United  States 
ualified  for  it,  and  the  time  of  these  men  should  be  utilized  to  the  best 
ossible  advantage.  It  would  seem  to  be  the  part  of  wisdom  and 
conomy  if  those  men  were  where  arrangements  could  be  made  to  utilize 
beir  time  fully  and  profitably  in  this  work  for  the  benefit  of  the  whole 
ountrv. 

THE  farmers'  institutes  and  extension  work. 

Since  the  farmers'  institutes  constitute  one  phase  of  a  general  move- 
ment for  bringing  up-to-date  information  on  agricultural  subjects  to 
•ur  adult  farmers  and  their  families  and  thus  greatl}'^  extending  the 
ducational  work  done  by  the  agricultural  colleges  and  schools,  this 
)ffice  has  naturally  been  called  upon  more  and  more  to  aid  various 
ornis  of  educational  effort  which  are  conveniently  grouped  together 
mder  the  term  ^'extension  work  in  agriculture."  Such  aid  along  this 
inc  as  the  Office  has  been  able  to  give  has  appropriately  been  under 
he  immediate  direction  of  the  farmers'  institute  specialist,  Prof.  John 
iarailton. 

COOPERATIVE    EXTENSION   WORK. 

As  previously  stated,  the  American  Association  of  Agricultural  Col- 
eges  and  Experiment  stations  has  appointed  a  standing  committee  on 
Lgric'ultural  extension  work,  and  Professor  Hamilton  has  been  made 
he  secretar}^  of  that  committee.  On  this  cooperative  plan  an  investi- 
r:ition  is  boin^:  conducted  to  ascertain  to  what  extent  extension  work 
n  agriculture  is  being  done  by  colleges,  schools,  State  departments  of 
igriculture  and  education,  agricultural  organizations,  the  press,  and 
)ther  agencies  throughout  the  United  States.  The  numerous  replies  to 
)ur  circular  of  inquiry  show  that  such  work  is  bein^  done  under  a 
;onsiderable  variety  of  forms,  but  that  in  most  cases  it  lacks  efficient 
)rganization  and  methods.  There  is  also  great  need  of  suitable  publica- 
ions  and  illustrative  materials  for  work  along  these  lines.     Little  has 
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been  done  thus  far  except  to  arouse  interest  among'  a  considenbk 
number  of  farmers  in  the  work  which  is  being  done  on  their  bebalf  by 
scientific  and  educational  agencies.  It  yet  remains  to  devise  and  carry 
out  on  a  broad  scale  a  system  of  extension  in  education  which  vil! 
meet  the  needs  of  the  twentieth-century  farmer.  To  aid  the  agricul- 
tural leaders  in  the  several  States  and  Territories  to  put  this  workoa 
an  efficient  basis  is  the  purpose  of  this  Office,  provided  it  can  swat 
the  necessary  force  and  equipment.  In  order  to  do  this  the  Offiw 
should  have  a  small  force  of  experts  who  can  study  the  pedagogicil 
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problems  involved  in  agricultural  extension  work,  consult  and  coopei 
ate  with  the  State  authorities  and  leaders  in  agriculture  and  educatiOL 
prepare  publications,  charts,  and  illustrative  material  for  use  in  exten- 
sion worK,  and  make  demonstrations  of  appropriate  methods  for  suck 
work  before  representative  assemblies  in  the  various  States. 

THE   FABMERS'    INSTITUTES.  I 

The  condition  of  the  farmers'  institute  work  throughout  the  country, 
as  shown  by  such  of  the  reports  of  the  State  directors  as  have  been 
received,  is  gratifying.  There  has  been  an  increase  in  the  number  of 
sessions  of  institutes  held  by  the  twenty -two  States  and  Territoriw 
reporting  of  about  6  per  cent  over  the  previous  j^ear  and  of  over 
per  cent  in  the  attendance.  If  the  States  not  yet  reported  show  like 
mcrease,  there  will  be  a  total  addition  of  633  sessions  and  of  89,561 

{►ersons  in  attendance.     This  would  bring  the  total  number  of  sessions 
or  the  vear  to  11,188  and  the  attendance  to  1,084,767. 

All  of  the  States  and  Territories,  excepting  Alaska,  are  now  hold- 
ing institutes.  The  States  in  which  the  institutes  have  been  longe!4 
in  operation  are  enlarging  the  scope  of  their  work  to  include  boy^ 
and  girls'  clul)s,  women's  domestic  science  organizations,  and  rural 
school  work.  Several  States  have  held  schools  of  instruction  for 
their  institute  workers,  and,  in  three,  special  schools  upon  a  single 
topic  have  been  held,  continuing  through  several  days. 


u 


MOVABLE  KCnOOLS  OF  AGRICULTURE. 


To  supplement  the  farmers'  institutes  by  providing  more  definite 
instruction  on  particular  agricultural  subjects,  it  has  been  found  desir- 
able in  England,  Fnuure,  Relgium,  and  other  European  countries  to 
arrange  short  courses  of  from  10  to  20  lessons  whidd  might  be  given 
in  different  localities  under  the  direction  of  competent  instructors. 
Thus,  a  course  in  butter  making  might  be  given  in  a  dair^'  region,  a 
course  in  apple  or  ])each  growing  in  a  horticultural  region,  etc.  To 
bring  this  matter  definitely  to  the  attention  of  the  friends  of  agricul- 
tural progress  in  the  United  States,  this  Office  has  undertaken  the 
preparation  of  a  f(*w  such  courses  suited  to  American  conditions.  A 
course  in  cheese  making  for  movable  schools  of  agriculture,  pre- 
pared by  Dr.  L.  L.  Van  Slyke,  of  the  New  York  State  Agricultural 
Experiment  Station,  an  eminent  expert  on  this  subject,  has  been  pub- 
lished as  Bulletin  106  of  this  Office.  The  course  consists  of  14  lectures, 
''th  references  and  a  corresponding  number  of  practice  exercises. 

jreat  care  was  taken  in  the  preparation  of  this  course  to  have  it  in 
/.opi^r  pedagogic  form.  The  aifficulty  of  condensing  the  subject  into 
romparn>ivery  few  I'^^'tures,  and  at  the  same  time  insuring  its  reason- 

Ji     1^     vno^m*  .\     -  nQ  T^orfioilv   ^-'<"come  by  the  libenu  use  of  icf- 
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Brences  by  the  lecturer  to  authorities,  indicating  the  volume  and  page 
where  extended  descriptions  ma}^  be  found. 

Immediately  following  the  lecture  and  preceding  each  practice 
exercise,  a  period  of  several  hours  isexpectea  to  be  given  for  looking 
up  authorities  and  for  collateral  reading.  No  notes  are  to  be  taken 
during  the  delivery  of  the  lecture,  but  at  its  close  a  svllabus  with  all 
of  the  references  will  be  handed  to  each  student,  in  this  way  the 
undivided  attention  of  the  members  of  the  class  can  be  given  to  the 
substance  of  the  subject  treated  without  their  being  compelled  to 
devote  their  time  to  the  mere  manual  operation  of  transcribing. 

The  practice  exercises  are  upon  the  points  presented  in  the  lecture 
and  vary  in  length  from  one  to  four  hours,  according  to  the  nature  of 
the  subject.  A  complete  list  of  apparatus  needed  and  of  books  of 
reference  is  given  in  the  bulletin,  thus  enabling  the  character  and  cost 
of  equipment  to  be  ascertained  and  provided  for.  The  complete  out- 
fit for  15  students,  including  the  library  of  reference,  need  not  exceed 
in  amount  from  $400  to  $500. 

Five  other  courses  are  in  preparation:  Poultr}'^  rearing,  fruit  grow- 
ing, butter  making,  farriery,  and  domestic  economy.  Each  of  these 
courses  will  be  modeled  after  the  form  of  the  one  now  issued,  so  far 
as  its  pedagogic  features  are  concerned. 

CHARTS    FOR    ILLUSTRATION. 


Arrangements  have  also  been  completed  for  the  preparation  of  a 
set  of  15  charts  illusti*ating  the  selectmg  of  cattle  for  feeding.  Each 
chart  is  to  be  42  inches  square,  and  all  of  the  representations  are  to 
be  of  a  size  sufficient  to  be  readily  distinguished  at  a  distance  of  100 
feet.  Only  one  subject  is  to  be  represented  upon  any  chart.  The 
illustrations  on  10  of  these  charts  are  to  be  in  color,  prepared  by 
a  competent  animal  artist.  The  remaining  5  charts  are  to  contain 
outlines  of  animals,  showing,  among  other  items,  divisions  of  the 
carcass  as  cut  up  by  the  butcher,  with  the  prices  of  the  several  parts. 
A  syllabus  of  a  lecture  upon  the  subject  will  be  printed  upon  one  of 
the  charts  and  also  such  lists  of  books,  reference  tables,  and  other 
data  as  may  be  needed  for  the  full  understanding  and  study  of  the 
subject.  This  set  is  intended  to  be  a  model  that  may  be  followed  in 
the  treatment  of  other  subjects,  and  is  also  to  be  used  as  a  copy  from 
which  lithographic  representations  may  be  made  whenever  sufficient 
funds  can  be  secured  for  the  purpose. 

Charts  of  this  character,  well  executed  and  printed  in  color,  are  much 
needed  b}^  those  who  are  engaged  in  farmers'  institute  lecture  work,  as 
well  as  b}'  teachers  in  schools  and  colleges  where  agricultural  subjects 
ire  taught.  Sets  of  fifteen  charts  could  be  furnished  b}'  the  Government 
ifter  the  first  cost  is  met  at  a  very  moderate  price.  If  proper!}^  pre- 
pared, there  is  reason  to  believe  that  a  considerable  number  could  be 
-;old.  The  preparation  of  the  plates  and  the  printing,  backing  with 
linen,  and  binding  2,500  copies  of  each  set  of  the  charts  would  cost 
ibout  $1,000. 


SPECIAL   RAILROAD   TRAINS. 


Special  railroad  trains,  equipped  with  lecturers,  charts,  specimens, 
books,  bulletins,  and  demonstration  material,  have  been  sent  out  in 
fourteen  States.      This  movement  in  extension  Avork,  begun  in  the 


570  DKPARTMENTAL    REPORTS. 

Western  States  throe  or  four  yeiirs  jiofo  with  corn  as  the  subject,  b 
extended  to  the  East  and  South,  and  instruction  is  now  ^iven  in  thi" 
way  upon  a  wide  ran<^e  of  topics  adapted  to  the  agricultural  condition^ 
of  the  several  sections.  The  P^'arniers'  Institute  Specialist  accompanied 
one  of  these  trains  last  sprints  throucjh  a  portion  of  Illinois.  Thetraic 
was  furnished  b}'  the  Illinois  Central  Railroad  Company  and  consistedoi 
a  locomotive,  ba$ifi(a<ife  car,  two  coaches,  one  dining  car,  and  a  conipflirt- 
ment  sleeper.  The  company  bore  all  of  the  expenses  excepting  lb*' 
salaries  of  the  lecturers,  which  were  met  by  the  univei-sity  of  Illinois 
Although  the  country  roads  were  deep  witn  uiud,  the  attendance  at  the 
stations  at  which  the  stops  Avere  made  was  all  that  could  have  l)oon 
desired,  ranging  in  number  from  150  to  400.  One  day,  hy  actual  count, 
the  attendance  was  over  8,500. 

Reports  of  similar  manifestation  of  interest  have  come  in  from 
every  State  in  which  th(»se  trains  have  been  sent  out.  The  novelty  of 
the  method  has  no  doubt  had  something  to  do  with  the  attendam-o. 
but  there  seems  also  to  have  l)een,  as  evidenced  by  the  close  attention 
given  to  the  lecturers  and  l)y  the  ([uestions  asked,  a  real  desire  for 
information. 

Perhaps  the  most  significant  feature  of  this  movement  is  the  interest 
that  the  tnmsportation  companies  are  taking  in  agricultural  education, 
or  at  least  in  the  dissemination  of  agricuituml  information.  In  every 
instance  prominent  railroad  otlicials  have  accomimnicd  these  trains  ami 
have  assured  the  farmers  of  their  interest  in  proD)oting  the  welfare  of 
the  farming  people. 

A  recent  investigation  oy  the  Farmers'  Institute  Specialist  into  what 
the  railroad  comi)anic^s  of  the  United  States  are  doing  in  aid  of  agri- 
culture discloses  the  fact  that,  with  few  exceptions,  the^'  are  coming  as 
never  before  to  aopreciate  this  source  of  traffic,  and  quite  a  number  of 
companies  have*  already  l)egun  the  organization  of  departments  for  the 
aid  and  encounigement  of  this  industrv.  One  compan3^  lias  three 
(»xpert  specialists  and  two  assistants,  who  give  their  entire  time  to 
instructing  and  otherwise  aiding  the  farmers.  This  company  also 
publishes  a  monthly  magazine  givinginformation  with  respect  to  fann 
lands  and  methods  of  culture.  Another  comininy  has  been  instru- 
mentid  in  organizing  fruit  growers'  and  truckers'  associations  at  dif- 
ferent points  along  its  road  and  issues  printed  circulars  and  bulletins 
of  information  r<vs])(»cting  the  agricultuml  advantages  of  the  several 
localities  through  which  th(^  road  passes.  This  company' also  employe 
(»xperts  to  teach  the  trucker  and  farmer  and  to  oversee  and  assist  him 
in  his  work.  Some  of  these  experts  have  had  training  in  our  agri- 
cultural colleges  and  exjx^riment  stations  and  others  are  commercial 
men  of  years  of  experience,  who  aid  in  marketing  produce  and  atfsi!*t 
by  teaching  the  fi'uit  growers  and  truckers  how  to  grade,  pack,  and 
prepan*  tlx'ir  products  so  as  to  suit  the  peculiar  demands  of  the  vari- 
ous cities.  This  road  has  a  soliciting  freight  agent  in  every  northern 
^ity  of  any  magnitude.  The  agent  posts  the  fruit  growers'  associations 
"id  individual  growers  daily,  and  oftener  if  required,  as  to  the  exact 
ondition  of  the  market  in  the  city  where  he  is  located.  He  advises 
iie  arrival  of  the  cars,  tin*  condition  of  the  contents,  and  often  gives 
*''ices  which  wen»  obtained  for  the  consignment  before  the  consignee 
•its  the  arrival  of  \\io  car. 

-other  company  has  distributed  along  its  lines  800  pure-bred  bulls 
..I.       loi'Mii    •  hf/ '^  M<  .-^r^i  'iv—^'liiij^    nu']K)ses,  and  it  also  offers  prizes 
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tor  the  best  managed  farms  in  the  seveml  districts  through  which  it 
runs. 

A  western  company  has  organized  85  farmers'  institutes  and  truck 
powers'  associations.  Anotner  reports  18  such  organizations  in  its 
territory.  In  Texas  the  railroads  have  associated  for  the  development 
ot  the  industries  of  tlie  State  and  are  encouraging  and  aiding  the  intro- 
iuction  of  diversified  crops,  the  improvement  of  the  rural  schools,  and 
bhe  construction  of  substantial  highways  in  the  countr}'  districts. 

There  is  opportunity  for  this  Department  to  assist  the  railroad 
companies,  and  through  them  the  agricultural  industry,  bv  investigat- 
ing the  relation  of  transportation  to  agriculture  and  advising  as  to 
methods  that  the  companies  can  adopt  that  will  assist  farmers  in  the 
marketing  of  their  crops  and  encourage  the  production  of  such 
articles  as  are  best  suited  to  their  soils. 


MISCELLANEOUS   WORK. 


The  Farmers'  Institute  Specialist  visited  during  the  year  officially 
eleven  States  and  delivered  20  prepared  lectures,  besides  a  number  of 
informal  addresses.  In  addition  to  his  annual  report,  he  prepared  for 
the  printer  copy  for  the  following  publications:  List  of  State  Directors 
of  Farmers'  Institutes  and  Farmers'  Institute  Lecturers,  Legislation 
Relating  to  Farmers'  Institutes  in  the  United  States,  Agricultural 
Instruction  for  Adults  in  Continental  Countries.  He  also  aided  in 
the  editing  of  the  Proceedings  of  the  Tenth  Annual  Meeting  of  the 
American  Association  of  Farmers'  Institute  Workers  and  the  Course 
in  Cheese  Making  for  Movable  Schools  of  Agriculture. 

The  list  of  correspondents  has  increased  until  now  there  are  over 
14,0U0  names  of  individuals  with  Avhom  correspondence  is  conducted. 
These  lists  are  classified  according  to  the  interests  with  which  the 
individuals  are  sevei'all}^  identified. 


RECOMMENDATIONS 


In  order  that  this  Office  mav  be  in  a  position  to  act  efficientlv  as  a 
central  rallying  point  and  clearing  house  for  the  movement  for  the 
wider  diffusion  of  agricultural  education  among  the  masses  of  our  rural 
population,  as  it  is  already  acting  in  the  interests  of  the  agricultural 
[colleges,  experiment  stations,  and  farmers'  institutes,  it  is  necessarv 
that  the  funds  for  the  maintenance  of  the  Office  shall  be  increased.. 
As  the  basis  for  the  consideration  of  what  this  increase  should  be  I 
submit  the  following  summary  of  the  lines  of  educational  effort  in 
which  it  is,  in  my  judgment,  desirable  for  this  Office  to  engage  in  the 
inmiediate  future: 

(1)  To  aid  the  ai^^rieultural  colleges  to  reduce  the  results  obtained  by 
the  Department  of  Agriculture  and  the  experiment  stations  to  peda- 
gogical form  for  use  in  agricultural  colleges  and  schools  of  different 
y^mdes.  This  work  will  be  done,  as  heretofore,  largely  in  coopera- 
tion with  the  Association  of  American  Agricultural  Colleges  and 
Kxperiinent  Stations  through  its  standing  committee  on  agricultuml 
instruction. 

(2)  To  aid  the  State  departments  of  agriculture  and  the  agricultural 
colleges  and  experiment  stations  in  increasing  the  efficiency  of  the 
farmers'  institutes  and  other  forms  of  extension  Avork  in  agricultural 
education  for  the  masses  of  farmers  and  their  wives  and  children. 

(3)  To  aid  the  agricultural  organizations  in  the  several  States  in  pro- 
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motiiig  an  efficient  organization  of  the  rural  high  schools,  consolidated  - 
common  schools,  and  other  educational  agencies  best  adapted  to  secure  | 
a  high  state  of  prosperity  and  contentment  in  rui^al  life. 

(4)  To  aid  the  agricultural  colleges  and  other  State  educational  insti- 
tutions and  officers  in  preparing  and  inaugurating  training  <*ourses for 
teachers  of  agriculture  in  secondary  and  elementary'  schools. 

(5)  To  make  availal)le  to  teachers  and  pupils  m  schools  in  botii 
country  and  cit}'  the  results  of  the  work  or  the  Department  of  Agri- 
culture and  of  the  experiment  stations  Avhich  are  adapted  to  in:<trui'- 
tional  purposes  in  connection  with  nature  study  and  cleraentary 
agriculture,  the  object  being  to  impress  our  j^outh  with  the  dignity, 
value,  and  attractiveness  of  country  life  and  pursuits. 

(6)  To  introduce  experimentally  new  features  of  agricultural  edu- 
cation which  may  l)e  of  value  in  connection  with  our  educational 
system.  Just  now  it  seems  desirable  to  tind  out  how  far  a  system  of 
movable  schools  or  short  courses  ma}'  be  used  to  supplement  the 
farmers'  institutes. 

(7)  To  make  a  special  effort  to  increase  the  efficiency  of  agricultural 
instruction  in  the  negro  land-gi-ant  colleges  in  order  that  the  funds 
granted  for  negro  education  by  the  Federal  Government  may  con- 
tribute toward  keeping  the  negro  on  the  farm  and  making  him  a  more 
efficient  factor  in  agricultural  production  rather  than,  as  is  largely  tlie 
case  at  present,  drawing  him  away  from  the  farm. 

(8)  To  prepare  and  distribute  suitable  charts  and  other  illustrative 
material  on  agricultural  su])jocts  for  use  in  schools,  farmers'*  insti- 
tutes, etc. 

To  enal)K»  this  Oflice  to  perform  satisfactory'  service  in  these  lines  at 
least  $:i(),000  should,  in  my  judgment,  l)o  appropriated  for  our  educa- 
tional work  for  the  ensuing  tiscal  year. 

I»l  BLICATIONS   OF   THE    OFFICE. 

The  pul)lications  of  th(5  Office*  have  not  changed  materially  in  charac- 
ter during  the  year,  being,  as  heretofore,  of  four  main  classes:  (1) 
Experiment  Stjition  Record,  which  gives  a  technical  review  of  the  cur- 
rent literature  of  agricultural  investigation  throughout  the  world,  and 
Experiment  Station  Work,  which  ispul)lished  periodically  in  the  Farm- 
ers' Bulletin  series  of  the  Department  and  gives  a  popular  summarv 
of  some  of  the  more  salient  practical  results  of  the  work  of  the  experi- 
ment stations.  In  this  class  should  also  be  included  the  bimonthh'  \hst 
of  experiment  station  publications,  which  is  re^ularl}'  published  by  the 
Office  in  editions  of  about  4,000.  ("2)  Publications  relating  to  thefood 
and  nutrition  of  man,  consisting  of  technical  and  popular  bulletins, 
circulars,  etc.,  reporting  or  based  upon  the  results  of  nutrition  inves- 
tigations conducted  under  the  auspices  of  th(»,  Office.  (3)  Publications 
relating  to  irrigation  and  drainag(»,  which  include  reports,  technical 
*\nd  popular  bulletins,  circulars,  etc.,  giving  the  results  of  the  irriga- 
tion and  drainage  investigations  of  the  Office.  (4)  Miscellaneous  pub- 
ications,  inchuling  those  relating  to  agricultui'al  education  in  general, 
•deluding  farmers'  institut(\s,  proceedings  of  the  Association  of  Agri- 
ultural  Colleges  and  Experiment  Stations,  and  of  the  Association  of 
farmers'  Institute  Workers,  animal  re])orts  of  the  Director  and  of  the 
office  of  ExpcM'imont  Stations,  and  similar  publication.s. 

''»  total  !uunb(»r  and  volume  of  documents  issued  bj'  the  Officedor- 
^^  '  '«     Hw  u '.v'^a«e'     io*^"'ithstanding  earnest  efforts  to  restrict 
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publication.  The  increase  has  been  due  nminl}^  to  the  growth  of  the 
work  of  the  insular  stations,  the  development  of  educational  work,  and 
to  a  larger  output  of  popular  (farmers')  bulletins  summarizing  the 
practical  results  of  the  nutrition,  irrigation,  and  drainage  investiga- 
tions of  the  Office,  and  of  the  work  of  the  State  agricultural  experi- 
ment stations  in  various  lines. 

During  the  3^ear  the  Office  published  71  documents,  not  including 
revised  reprints,  separates,  etc.,  aggregating  5,128  pages.  These  doc- 
uments include  11  numbers  of  Experiment  Station  Record,  14  technical 
bulletins,  1  bulletin  of  the  Alaska  Experiment  Station,  5  bulletins  of 
the  Hawaii  Station,  8  bulletins  of  the  Porto  Rico  Station,  2  reports, 
10  Farmers'  Bulletins  (including  6  numbers  of  the  subseries  Experi- 
ment Station  Work),  5  circulars,  and  5  articles  for  the  Yearbook  of 
the  Department.  Two  otlier  numbers  of  the  Experiment  Station  Rec- 
ord, 6  technical  bulletins,  1  annual  report,  1  bulletin  each  of  the  Alaska 
and  Hawaii  stations,  and  2  of  the  Porto  Rico  Station,  1  Farmers'  Bul- 
letin, I  circular,  and  several  miscellaneous  documents  containing  about 
1,500  pages,  were  prepared  and  submitted  for  publication  before  the 
close  of  the  fiscal  3'ear.  The  policy  of  reprinting  separates  of  individ- 
ual articles  contained  in  larger  reports  was  continuea  with  satisfactory 
results.  Thirty-three  such  separates,  aggregating  1,269  pages,  were 
reprinted  in  additions  of  varying  size  to  meet  the  actual  demands  for 
the  articles.  Seveml  documents,  particularly  those  relating  to  the 
work  and  expenditures  of  the  State  agricultural  experiment  stations, 
as  well  as  of  those  of  Alaska,  Hawaii,  and  Porto  Rico,  were  combined, 
as  usual,  in  the  Annual  Report  of  the  Office  of  Experiment  Stations, 
for  the  printing  of  which  Congress  has  made  special  provision. 

Several  of  the  earlier  technical  and  farmers^  bulletins  of  the  Office 
were  exhausted  during  the  year  and  were  reprinted,  in  many  cases 
with  complete  revision  or  more  or  less  important  additiohs  and  cor- 
rections. Eleven  of  the  earlier  niunbers  of  Experiment  Station 
Record  were  reprinted  in  limited  editions  to  complete  sets. 

ANNUAL   REPORTS. 

During  the  past  year  the  Office  issued  as  usual  two  annual  reports — 
one,  the  administrative  report  of  the  Director  (of  55  pages),  giving  a 
summary  of  the  work  of  the  Office  during  the  year  for  incorporation 
in  the  Annual  Reports  of  the  Department,  and  the  other,  the  Annual 
Report  of  the  Office  (of  72-1  pages),  specially  authorized  by  act  of  Con- 
gress. In  the  latter  administrative  details  are  reduced  to  a  minimum, 
and  an  attempt  is  made  to  show  the  progress  of  agricultui*al  research 
and  education  in  the  United  States  during  the  i)eriod  covered  by  the 
report  hy  means  of  a  detailed  report  on  the  work  of  this  Office  and  of 
the  scvenil  agricultural  experiment  stations  and  by  articles  illustrating 
progress  in  nutrition,  irrigation,  and  drainage  investigations,  in 
farmers'  institutes  and  agricultural  education,  and  in  various  special 
lines  of  investigation  at  the  experiment  stations. 

EXPERIMENT   STATION    RECORD. 

During  the  year  Volume  XVII  of  the  Record  has  been  completed. 
As  usual,  the  review  has  included  abstracts  of  the  publications  of  the 
agricultural  experiment  stations  in  the  United  States,  the  United 
States  Department  of  Agriculture,  the  researches  of  experiment  sta- 
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tions  and  similar  institutions  in  all  parts  of  the  world,  and  a  largpnuit 
ber  of  articles  havintj  u  direct  boarin*^  upon  agricultural  ^!oie^ce  whick 
arc  pul)lished  in  the  HcientiKe-  journals  at  home  and  abroad.  Itb 
thoroughly  maintained  its  well-established  character  of  a  world  revie* 
of  agricultural  experimentation,  and  it  remains  the  only  jounialofiN 
kincTpublished  under  governmental  or  private  auspice^.  The  carefiij 
discrimination  nec(»ssary  to  the  collation  of  such  an  a]>8traet  joutki' 
has  been  exercised  to  keep  it  within  the  scope  and  character  detrr 
mined  upon  and  to  restrict  the  review  to  articles  which  are  worth} 
of  the  attention  of  agricultural  experts  and  scientists. 

The  appreciation  in  which  Kxix^riment  Station  Record  is  held  i^ 
more  manifest  each  year.  It  becomes  a  repositorj'  of  inforraation 
which  can  not  be  found  wMthout  very  extended  and  time-consuminj: 
research  of  the  literature,  and  as  time  goes  on  the  carefully  indexfi 
volumes  become  of  incn^asing  value  and  a  practical  necessity  to  m«»r. 
who  are  looking  up  subjects  of  investigation.  The  inauguration  of 
more  advanced  investigation  under  th(».  Adams  Act  will  give  the  Ret- 
ord  an  increased  vahu*  and  importance.  It  enables  the  workers  lu 
follow  the  progress  of  exixuimentation  and  research  in  various  lines 
and  makes  them  more  n^sourccful  and  useful  men  for  such  work. 

The  limitations  of  space*  which  are  now  imi)Osed  (12  numbers  of  U^' 
pages  each)  prescMit  a  great  hindrance  and  (iniwback  in  the  publiiii- 
tion  of  this  review.  This  is  appan^nt  in  the  promptness  witli  which 
jiccounts  of  the  work  arc*  issutnU  the  fulness  of  the  abstracts  which  \> 
I)ossible,  and  in  the  conij)leteness  of  the  review.  It  is  imposiitible  at 
)resent  to  prevent  abstracts  accumulating,  and  it  is  often  necessary  to 
lold  back  important  abstracts  for  months  l)efore  they  can  be  pul>- 
lishcd.  The  condtMisation  of  abstracts  has  })een  carrfed  to  such  a 
point  that  there  is  a  wid(vs])read  demand  for  fuller  ac*counts  of  tho 
work.  ()ft*'n  th(»  work  is  published  in  unusual  and  out-of-the-way 
lournals  which  are  not  accessible  to  our  station  workers.  Their  onk 
knowledge  of  it  nmst  he  gained  from  the  Record  abstract.  Their 
recjuest  for  more  explicit  and  dc»tailed  abstracts  is  regarded  as  entirely 
reasonable,  although  it  is  im})ractica})le  with  the  present  space  availahlo. 
This  criticism  of  the  Record  is  not  confined  to  station  men,  who.  on 
account  of  their  isolation,  have  very  meag(»r  library  facilities.  Atten- 
tion is  frcijucntlv  called  to  the  matter  by  members  of  the  Department 
staff,  who  iind  the  Ut^cord  an  aid  to  them  in  their  research  of  the  lit- 
c^rature,  and  who  can  not  afford  the  tinu*  to  read  length^^  accounts  of 
foreign  inv<v^tigations  in  th(»  original  language. 

Then*  is  also  call  that  the  scope  of  tli(»  publication  should  be  extended 

to  inchuh*  more  of  the  work  on  related  lines,  such  as  investigation 

bearing  on  tlie  principl(»s  of  plant  breeding,  work  in  agricultural  l»ac- 

teriology,  agricultum!  (H'onomics,  agricultuml  education,  and  the  like. 

There  is  gn^at  need  for  an  extension  of  the  size  of  the  individual 

numbers,  rather  than  that  more  numbers  be  issued  within  the  year. 

'I'he  limitation  which  now  confines  (nu*h  numl>cr  strictly  within  lot' 

'^ix^'i^  causes  a  great  deal  of  added  work  in  the  matter  of  adjustment. 

•»  *  inakes  it  necessaiy  to  withdraw  matter  which  should  be  published 

M  —  iiptly.     A  (juitc*  critical  condition  has  now  l)een  reachea  in  spite 

>'    'V(»ry  attempt  to  economize  space.     The  importance  and  value  of 

•»'     Record  to  the  work  of  the  Department  of  Agriculture  and  to  the 

-^,viin^"nt  stations,  as  well  as  in  making  such  work  available  to  agri- 

.fturo    nst.nir»*:orv  «inH  State  '^flicials,  should  warrant  an  extension  of 
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space.  A  coi*ps  of  ten  editors  devoting  only  a  portion  of  their  time  to 
this  review  are  able  to  economize  the  time  of  full}^  2,500  Department, 
and  experiment  station  workers,  and  to  make  their  efforts  more  effect- 
ive. Aside  from  the  free  distribution,  which  is  carefully  restricted, 
the  Superintendent  of  Documents  reports  that  there  were  330  regular 
subscribers  to  the  Record  last  year. 

EXPERIMENT  STATION   WORK. 

Six  bulletins  of  this  series  were  issued  at  regular  bimonthly  intervab 
during  the  year,  first  in  large  editions  in  the  regular  Farmers'  Bulletin 
series  of  the  Department,  and  afterwards  in  smaller  editions  (3,500 
copies)  with  consecutive  paging,  so  that  they  may  be  bound  with 
index,  tables  of  contents,  etc.,  in  convenient  form  for  reference. 

This  series  of  bulletins  gives  popular  summaries  of  some  of  the 
more  important  practical  results  of  experiment  station  work  and 
attempts  to  do  for  the  practical  farmer  what  the  Experiment  Station 
Record  doas  for  the  inv^estigator  and  technical  reader.  Being  pub- 
lished in  large  editions  and  widely  distributed,  they  disseminate  the 
practically  useful  results  of  experiment  station  work  more  thoroughly 
than  can  be  done  by  the  individual  stations  themselves  through  their  com- 
paratively limited  editions  of  bulletins  and  reports,  which,  moreover, 
are  in  many  cases  restricted  to  distribution  in  the  particular  State  in 
which  the  station  is  located.  The  fact  that  these  bulletins  attempt  to 
present  careful  and  conservative  summaries  of  the  best  available 
Knowledge  on  a  great  variety  of  agricultural  topics  has  led  to  their 
being  used  more  and  more  by  the  experiment  stations  and  by  this 
Office  in  answering  the  numerous  inquiries  on  various  subjects  which 
are  received.  Mr.  W.  H.  Beal  has  the  general  editorial  management 
of  this  series,  the  articles  for  which  are  prepared  by  the  members  of 
the  editorial  staff  of  the  Experiment  Station  Record. 

OTHER   PUBLICATIONS   OP  THE   OFFICE. 

The  other  publications  of  the  Office  consist  chiefly  of  (1)  technical 
reports,  bulletins,  and  circulars,  including  those  on  nutrition  (see  p.  42), 
irrigation  and  drainage  (see  p.  62),  and  farmers'  institutes  and  agri- 
cultural education  (see  p.  19),  annual  reports  (see  p.  21),  and  miscel- 
laneous documents;  and  (2)  Farmers'  Bulletins,  including  the  series 
known  as  Experimer\t  Station  Work  (see  above).  The  supervision  of 
the  editorial  work  involved  in  the  preparation  of  these  publications 
for  submission  to  the  Division  of  Publications  constitutes  the  special 
business  of  the  Editorial  Division  of  this  Office,  of  which  Mr.  W.  H. 
Beal  is  chief. 

CARD   INDEX. 

Copy  for  1,200  cards  of  the  index  of  experiment  station  literature 
was  prepared  in  the  Office  and  forwarded  to  the  Division  of  Publica- 
tions during  the  year.  This  keeps  the  index  as  nearly  up  to  date  as 
has  been  found  practicable.  Some  of  the  earlier  cards,  of  which  the 
supply  has  l)een  nearly  exhausted,  have  been  reprinted  in  order  to 
meet  the  increasing  demand  for  sets  of  this  index.  The  number  of 
index  cards  ^distributed  has  reached  26,900.  The  receipts  from  sales 
of  the  index  during  the  year  were  $195.97. 
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HIBLIO(iRAPinC'AL   WORK. 


The  Office  continues  to  coopemte  with  the  Librar^'^  in  the  prepm- 
tion  of-author  and  subject  indexes  in  card  form  to  the  more  imporUnt 
articles  in  the  leading  agricultural  journals.     Summaries  of  the  liten- 
ture  of  foreign  investigations  in  veterinary  science  and  expcrimeiit 
stiition  investigations  in  corn  culture  were  included   in  the  anrnal 
report  of  the  Office  for  11m;)4.     Similar  summaries  of  station  investi- 
gations on  food  and  nutrition  of  man,  insecticides,  and  handling  and 
cure  of  milk,  are  included  in  the  report  for  1905.     As  heretofore,! 
list  of   l)ihliographies  relating  to  agriculture  appearing  during  the 
year  has  been  prepared  for  the  report  of  the  bibliogi^apher  of  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment  StatiooN 
From  time  to  time  the  Office  prepares  lists  of  references  along  different 
linos  for  station  workers,  which  service  has  been  greatly  apprecisxted. 
Bibliographies  of  a  number  of  subjects,  prepared  primarily-  for  Office 
use,  have  been  added  to  during  the  year.     The  compilation  of  ash 
analyses  of  American  farm  products,  with  references  to  publications 
from  which  the  anah'ses  were  coilectcxl,  has  been  completed.     Nearly 
5,000  analyses  have  been  collected  and  calculated  to  a  uniform  liaj^is 
and  averages  have  been  comj^uted.     The  publication  of  this  compila- 
tion is  delayed  until  the  data  and  calculations  can  be  carefully  verified. 

The  collection  of  station  publications  has  been  continued  as  hereto- 
fore, and  additions  have  been  made  to  the  sets  of  Department  and  sta- 
tion pul)licatioiis  at  the  Alaska,  Hawaii,  and  Porto  Kico  stations.  A 
large  number  of  foreign  pu])lications  of  all  kinds  have  been  Fcceived 
as  exchanges.  Many  dujjiicates  of  station  and  other  publications  were 
received,  a  considerable  number  of  which  were  distributed  to  college 
and  station  libniries  and  officers. 

Considerable  progress  has  })een  made  during  the  year  in  completing 
a  set  of  the  books  published  l)y  agricultural  college  and  experiment 
station  men.     The  collection  now  includes  nearly  500  volumes. 


SIZE   OF   EDITIOXH   AND   J)ISTRIBUTION. 


The  most  important  questions  concerning  the  publications  of  thU 

Office  which  have  arisen  during  the  past  year  relate  to  the  size  of 

editions  and  the  met  hod  of  distribution.     Considering  the  gretit  variety 

of  pui)lications  issued  by  the  Office,  it  seems  clear  that  no  general  rule 

can  well  apply  to  their  printing  and  distribution,  and  it  is  doubtful 

whether  they  can  be  so  classified  as  to  make  it  altogether  unnecessary 

to  pass  on  individual  documents  as  they  are  presented  for  publication. 

This  applies  especially  to  the  technical  publications  Dreimred  as  the 

result  ot  the  special  investigations  in  charge  of  this  Office  or  for  .use 

in  the  propaganda  in  the  interests  of  agricultural  education.     These 

are  intended  mainly  for  the  use  of  teachers,  farmers'  institute  lecturers. 

and  other  spc^cial  classes  of  persons  whom  for  various  reasons  the 

Department  desires  to  interest  in  its  work  in  order  that  through  them 

\  wider  public  may  become  interested  in  and  benefited  by  the  results 

vhich  th(»  Department  is  obtaining  through  the  use  of  public  funds.    To 

)roceed  on  the  theory  that  all  technical  publications  of  this  character 

-ihould  be  issued  in  very  limited  editions  and  distributed  only  by  sale 

hrough  the  Superintendent  of  Documents  would  in  my  judgmentgreatly 

^^minish  the  usefulness  of  thisOffi'''*^  and  in  many  ways  tend  to  idmost 

*.  \r^\r    .ofoo<    ihc    ^urp'^^'^p  fni    ^vhich  Congress  appropriates  the 
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^  which  is  used  to  obtain  the  material  for  these  publications.    It 

my  belief  that  it  is  wisest  for  this  Office  to  have  authority  to  keep 

mited  mailing  lists  of  institutions  and  persons  known  to  be  vitally 

rested  in  certain  lines  of  its  work  and  to  base  the  initial  edition  of 

J     ^hnical  publications  on  these  lists,  as  a  rule.    After  free  distri- 

tion  has  been  made  to  such  a  list  in  the  case  of  any  particular  docu- 

b,  the  requests  for  further  copies  should  be  carefully  scrutinized,  and 

lever  a  reasonable  demand  is  apparent  other  limited  editions  should 

1  printed  as  may  seem  best.     Experience  has  shown  that  in  general 

'om  3,000  to  6,000  copies  are  required  for  the  first  editions  of  the 

technical  publications  of  this  Office,  or  from  60  to  100  copies  for  each 

our  States  and  Territories.     After  this,  one  or  two  editions  of  1,000 

pies  will  usually  satisfy  any  reasonable  demand  for  free  distribution. 

EXHIBITS  AT  THE   PORTLAND  AND  JAMESTOWN   EXPOSITIONS. 

The  exhibit  of  this  Office  at  the  Lewis  and  Clark  Exposition  at  Port-' 
BAnd,  Oreg.,  as  described  in  my  previous  report,  was  maintained  until 
Uie  close  of  the  exposition,  in  charge  of  Dr.  E.  V.  Wilcox.  The  plan 
i^f  having  a  representative  of  the  Office  continuously  in  attendance  to 
explain  the  exhibit  to  visitors  was  quite  satisfactory^,  and  made  the 
exhibit  unusually  effective  as  a  means  for  the  dissemination  of  infor- 
:siiation  regarding  our  work. 

Congress  having  made  an  appropriation  for  a  Government  exhibit 
9it  the  Jamestown  Tercentennial  Exposition  to  be  held  in  1907,  this 
OflSce  has  been  called  upon  to  prepare  an  exhibit  for  that  exposition, 
mnd  at  the  request  of  the  Department  representative  on  the  Govem- 
:ment  board,  Doctor  Wilcox  has  been  designated  as  the  special  agent 
%o  represent  this  Office  in  the  transaction  of  this  business. 

WORK   FOE  THE   CIVIL  SERVICE   COMMISSION. 

The  Director  of  this  Office  has  continued  to  act  as  the  general  rep- 
resentative of  the  Department  in  matters  relating  to  the  examination 
held  by  the  Civil  Service  Commission  for  technical  and  iscientific  posi- 
tions in  the  Department.  The  number  of  papers  received  from  the 
Civil  Service  Commission  recorded  in  this  Office  and  rated  by  exam- 
iners in  the  Department  during  the  year  was  about  1,200,  thus  equaling 
the  number  reported  last  year.  Besides  the  regular  examinations,  62 
special  examinations  were  held  during  the  year,  as  compared  with  46 
last  year. 

INSULAR  STATIONS. 

The  special  agents  in  charge  of  the  experiment  stations  m  Alaska, 
Hawaii,  and  Porto  Rico  report  considerable  progress  in  their  investi- 
gations for  the  fiscal  year  ending  June  30,  1906.  The  lines  of  work 
indicated  in  previous  reports  have  been  continued  and,  in  some  in- 
stances, new  investigations  have  been  inaugurated,  as  is  shown  in  the 
reports  of  the  individual  stations,  and  attention  is  called  to  the  sug- 
gestions of  the  special  agents  for  additional  facilities  for  the  develop- 
ment of  their  work.  No  important  changes  have  been  made  in  the 
personnel  of  the  diflferent  stations,  except  at  the  Porto  Rico  Station, 
where  the  vacancy  in  the  position  of  entomologist  and  plant  pathologist 
has  been  filled  by  the  appointment  of  Mr.  W.  V.  Tower,  a  graduate  of 
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the  Massachusetts  Agricultural  College,  and  a  postgraduate 
the  same  institution. 

The  policy  of  restricting  the  work  at  the  sevei^al  Alaska  stat 
a  few  lines  seems  to  be  a  wise  one.  For  the  present  at  the  Sit 
tion,  horticultural  investigations  will  be  the  principal  lines  ol 
and  they  will  be  supplemented  by  cooperative  experiments  else 
The  Kampart  and  Copper  Center  stations  will  give  their  mai 
sideration  to  the  growing  of  cereals  and  grasses,  while  the  st« 
Kenai  will  be  devoted  to  live  stock  and  dairying.  The  special 
priation  of  $3,000  for  the  purchase  and  introduction  of  live  stc 
expended  for  11  head  of  Galloway  cattle,  and  they  were  safely 
at  their  destination  and  are  reported  as  being  in  good  conditio 
the  native  grass  forage.  The  real  trial  of  their  adaptability  wi 
this  winter.  Arrangements  have  been  made  to  provide  a  consi< 
supply  of  grain  hay  from  the  station,  and  with  the  well-known 
ness  of  Galloway  cattle  no  trouble  in  wintering  them  is  anticip 

Something  more  than  a  year  ago  settlers  at  and  about  Fai 
petitioned  tne  Secretary  of  Agriculture  for  the  establishment 
experiment  station  in  the  valley  of  the  Tanana  River.  The 
agent  in  charge  of  the  Alaska  Experiment  Stations  visited  the 
and  selected  a  tract,  which  was  set  aside  by  Presidential  procla 
for  agricultural  purposes.  The  early  equipment  of  this  sta 
earnestly  desired. 

The  Hawaii  Station  reports  aft  increasing  appreciation  of  its 
toward  diversifying  the  agricultural  industries  of  the  islands,  a 
direct  result  of  three  years'  experimental  work  with  tobacco  it 
that  this  year  a  number  of  field  trials  were  made.  The  discovery 
chemist  that  Hawaiian  fodders  and  feeding  stuffs  are  quite  defic 
lime  is  an  important  one,  and  will  make  it  possible  to  arrangi 
satisfactory  rations  for  stock.  Investigations  on  the  market 
tropical  fruits  can  hardly  fail  in  opening  markets  on  the  Pacifi 
that  can  best  be  supplied  from  Hawaii.  The  cooperation  of  t 
tion  has  been  sougnt  to  aid  in  reestablishing  the  coffee  indu 
something  like  its  former  importance.  Rice  investigations,  a 
tioned  elsewhere,  have  been  taken  up  and  a  large  amount  of  th< 
have  been  contributed  by  private  individuals.  It  appears  tl 
former  attitude  of  opposition  to  the  station  is  giving  way  as  the 
of  the  investigations  are  becoming  better  known,  and  advice  anc 
eration  is  sought  on  many  agricultural  problems. 

The  Porto  Kico  Station  is  extending  its  influence  and  reque 
cooperation  are  coming  from  numerous  sources.  While  the  i 
of  the  station  has  not  been  suflScient  to  enter  into  all  these  pla 
this  growing  sentiment  in  favor  of  the  station  is  very  encoui 
The  coffee  experiments  have  begun  to  show  results,  and  the  im; 
methods  of  pruning  and  cultivation  are  quite  apparent  in  the  inc 
yields  obtained.  Demonstration  experiments  are  planned  for  i 
important  coffee  centers  to  show  the  beneficial  results  that  hav 
obtained  in  experiments  at  the  coffee  substation. 

The  income  of  the  several  stations  from  the  Federal  Treast 
the  past  year  was  $15,000,  and  this  was  augmented  by  sales 
which,  b}^  act  of  Congress,  are  available  for  station  purpoi  i 
sales  funds  for  the  fiscal  year  1906  were  as  follows:  Alasi 
Hawaii,  $625.99,  and  Porto  Rico,  $1,164.52.  The  con  luy 
ing  demands  on  these  stations  for  the  extension  of  their      irk  i 
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i  that  not  only  current  expenses  but  also  buildings  and  other  per- 
nt  equipment  must  be  provided  for  from  the  Federal  funds,  make 
seem  only  fair  that  the  outlying  stations  should  have  the  same 
nease  of  appropriations  as  has  recently  been  made  by  Congress  for 
e  agricultural  experiment  stations  in  the  United  States  generally. 
Ag  this  can  only  be  done  by  special  appropriations,  I  recommend  that 
,000  be  asked  for  each  of  the  stations  in  Alaska,  Hawaii,  and  Porto 
CO  in  the  estimates  for  this  OflSce  for  the  next  fiscal  vear. 
Cooperative  work  has  been  carried  on  between  the  different  stations 
uid  this  Department,  and  a  special  acknowledgment  is  made  of  the 
nerosity  of  the  Bureau  of  riant  Industry  in  furnishing  large  quan- 
w.     s  of  seed  for  station  use  as  well  as  for  general  distribution  to  set- 
tlers in  Alaska,  and  for  tropical  economic  plants  for  the  Hawaii  and 
Porto  Rico  stations. 

The  work  of  the  Washington  office  in  connection  with  the  insular 
stations  has  greatly  increased  during  the  past  year.  This  business 
bas,  as  hitherto,  been  in  charge  of  Dr.  Walter  H.  Evans,  as  chief  of 
the  Division  of  Insular  Stations.  During  the  year  the  special  agents 
in  charge  of  the  Alaska  and  Hawaii  stations  have  spent  some  time  in 
Washington. 

ALASKA    EXPERIMENT  STATIONS. 

During  the  summer  of  1905  the  weather  along  the  coast  region  of 
Alaska  was  generally  favorable  to  agricultural  operations,  and  gardens 
in  that  region  were  quite  uniformly  successful.  In  different  parts  of 
the  interior  the  conditions  were  far  from  uniform.     In  general  the 

ring  was  late  and  cool  and  the  early  growth  of  plants  was  slow.  In 
tne  Yukon  and  Tanana  v^aileys  there  was  too  mucn  rain  and  too  little 
sunshine,  while  in  the  Copper  River  Valley  there  was  not  enough  rain, 

id  killing  frosts  occurred  as  early  as  August  14.  Slight  frosts  were 
reported  m  the  Yukon  Valley  late  in  August,  but  killing  frosts  did 
lot  come  until  the  middle  of  September.  As  a  result  of  these  condi- 
tions, grain  crops  matured  at  the  Rampart  Station,  while  only  limited 
imounts  of  cereals  were  matured  at  the  Copper  Center  Station,  more 
jhan  300  miles  farther  south. 

The  special  agent  in  charge  of  the  investigations  visited  the  stations 
luring  the  past  year  and  reports  satisfactory  progress  at  all.  While 
n  the  interior  he  paid  a  visit  to  the  valley  of  the  Tanana  to  investigate 
:he  agricultural  possibilities  of  this  country,  which  is  rapidly  attract- 
ng  miners  and  otners,  especially  in  the  region  about  Fairlmnks.  After 
i  careful  inspection  of  tnis  country  a  tract  of  about  1,400  acres  was 
mrveyed  for  a  future  station  site  and  by  Executive  proclamation 
lated  March  22,  1906,  it  was  set  aside  for  that  purpose.  This  tract 
ies  at  the  junction  of  two  railroads  that  run  to  important  mines  and  is 
ibout  4  miles  from  Fairbanks  and  Chena,  both  prosperous  towns  on 
;he  Tanana  River.  In  the  region  contiguous  to  tnese  points  there  are 
estimated  to  be  from  10,000  to  15,000  people,  and  in  recognition  of 
;heir  future  needs  a  station  is  contemplated.  Nothing  can  be  done  at 
present  in  developing  this  tract,  but  with  an  increased  appropriation 
:he  work  should  be  begun  and  pushed  as  rapidly  as  possible.  Based 
ipon  his  personal  observations  and  upon  the  experience  of  numerous 
jettlers,  tne  special  agent  believes  that  the  Tanana  River  is  well  adapted 
X)  agriculture  as  it  is  understood  in  Alaska. 
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The  special  appropriation  of  $3,000  made  by  Congress  for  the 
chase  and  introduction  of  live  stock  has  been  expended  in  securi 
head  of  cattle  and  2  horses.    The  cattle  were  all  of  the  Gralloway  I 
and  they  have  been  divided  between  the  station  at  Kenai  and  at 
Island,  where  they  were  placed  temporarily  in  the  charge  of  Mr. 
Coe,  who  has  been  cooperating  with  the  stations  for  a  numl 
years.     The  cattle  were  shipped  from  Seattle  during  the  sp 
1906,  and  in  August  were  reported  as  being  in  fine  condition, 
had  received  no  feed  but  the  native  grasses  upon  which  they  g 
With  the  appropriation  for  this  year  it  is  hoped  to  extend  the  u 
gations  witn  animals,  and,  if  possible,  to  include  some  hardy 
sheep. 

Sitka  Station. — As  reported  last  year,  it  has  been  decided  to( 
most  of  the  investigations  at  the  Sitka  Station  to  horticultui 
these  will  be  conducted  along  the  lines  of  the  introduction,  pr 
tion,  and  testing  of  fruit  trees  and  shrubs,  and  to  the  testing  of 
ties  of  vegetables,  to  ascertain  the  kinds  best  adapted  to  the  soi 
climate  of  the  country.  The  nursery  stock  made  growth  durii 
season  that  was  considered  on  the  whole  satisfactory.  Of  a 
number  of  varieties  introduced,  several  have  been  selected  a** 
promising,  and  they  will  be  extensively  propagated  and  given  a 
a  trial  as  possible.  Experiments  were  being  continued  m  the  ( 
tication  ot  native  varieties  of  raspberries,  strawberries,  etc.,  and 
ing  experiments  are  being  carried  on  to  develop  forms  esp 
adapted  to  Alaskan  conditions.  During  the  past  season  attenti< 
been  especially  given  to  the  testing  of  varieties  of  potatoes,  cal 
and  cauliflower.  A])()ut  80  varieties  of  each  have  been  planted, 
has  been  found  nocessaiy  to  continue  these  experiments  for  a  n 
of  years,  in  order  to  determine  what  is  the  best  to  reeommei 
Alaska. 

Attention  has  been  called  in  past  reports  to  the  acid  nature  • 
soils,  and  the  special  agent  has  devisea  a  method  for  the  prod 
of  lime  in  small  quantities  which  is  readily  adapted  to  use  wh< 
limestone  is  available.  By  the  liberal  use  of  lime  the  soils  in 
places  may  ])e  speedily  rendered  fertile,  but  hitherto  the  high  c 
the  lime  has  precluded  its  extensive  use. 

In  continuation  with  the  policy  established  several  years  ag 
station  has  cooperated  with  settlers  in  vegetable  growing  in  all  pi 
the  Territory.  These  experiments  are  made  possible  through  th 
erous  cooperation  of  the  Bureau  of  Plant  Indfustry  of  this  Depar 
by  supplying  seeds  of  all  kinds.  By  this  means  tests  are  xm 
varieties  of  vegetjibles  in  many  remote  regions  and  reports  of 
or  failure  with  them  are  received  from  the  cooperators.  Thei 
hundreds  of  gardens  planted  every  year  in  Alaska  that  are  v 
dependent  upon  this  source  of  supply  for  seeds,  as  in  many  n 
the  stores  do  not  have  seeds  for  sale,  and  the  cooperation  of  the  B 
')f  Plant  Industry  is  heartily  acknowledged  by  those  in  charge  < 
'"^^tions.  Cordial  cooperation  with  the  Bureau  of  Soils,  Burc 
,.jemistrv,  and  Bureau  of  Entomology  is  also  acknowledged. 

The  special  agent  continues  to  collect  meteorological  data  f 
lumber  of  stations  established  through  the  cooperation  of  the  W< 
bureau  of  this  Department,  and  from  the  monthly  reports  is 
"tin^  *>  "»^*iss  of  dat«  up^i  wl  '^'h   ^  b^se  a  summary  of  the  chi 
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)PPER  Center  Station. — The  work  of  this  station  is  devoted 
\y  to  grain  growing,  and  about  40  acres  of  land  have  been  cleared. 

tract  has  been  divided  into  about  200  plats,  most  of  which  are 
ted  to  growing  cereals  and  grasses.     As  in  the  previous  years, 

of  the  cereals  were  destroyed  by  frost,  yet  two  varieties  of  wheat, 
)f  rye,  three  of  barley,  and  seven  of  oats  matured  part  of  their 
.  The  grain  matured  has  been  saved  and  will  be  seeded  for  future 
rvation  in  the  hope  that  earlier  and  more  hardy  varieties  may  be 
red.  The  station  has  but  one  team  of  horses  and  is  unable  to 
re  enough  labor  to  get  the  crops  in  the  ground  early  enough  in 
pring,  so  that  late  seeded  crops  are  liable  to  suffer  from  frost, 
point  that  has  been  developed  since  the  establishment  of  the  sta- 
is  that  the  rainfall  in  this  valley  is  very  light  and  is  probably  not 
gh  for  the  normal  development  of  crops.  The  rainfall  from  Octo- 
1904,  to  September,  1905,  was  but  9.8  inches,  and  of  this  only 
inches  fell  during  the  growing  season.  It  seems  probable  that 
)  irrigation  will  be  necessary  in  this  region.  In  connection  with 
jxperiments  at  this  place,  fall  plowing  has  been  found  essential 
3rop  production  and  will  thus  apply  genemlly  to  the  interior  of 
ka,  as  it  reduces  very  materially  tne  spring  work  and  enables  the 
3  to  be  sown  earlier  m  the  season. 

iMPART  Station. — At  this  §jtation  there  was  no  regular  superin- 
3nt  for  a  number  of  years,  and  but  little  work  of  a  permanent 
icter  was  undertaken.  Mr.  F.  E.  Rader,  formerly  connected  with 
Jitka  Station,  was  transferred  to  Rampart  in  July,  1904,  and  has 
>  been  in  charge  at  that  place.  There  are  now  5i  acres  cleared  and 
y  for  the  plow,  and  last  season  about  2^  acres  were  in  cultivation, 
ough  the  season  was  reported  as  unfavorable,  owing  to  the  unusual 
mt  of  rain  and  cloudy  weather  early  in  the  summer,  spring-sown 
is  all  matured.  Fall-sown  grains  were  winterkilled  to  a  large 
it  on  account  of  a  light  snowfall,  although  a  variety  of  winter  rye 
i  through  and  ripened  satisfactorily.  Vegetables  of  all  hardy  kinds 
suecessfull}'  grown. 

raiigements  were  made  whereby  the  station  secured  at  a  low  price 
isiderable  quantity  of  lumber,  and  it  will  now  be  possible  to  con- 
•t  some  much  needed  buildings.  This  station  is  in  need  of  a 
iderable  increase  in  its  equipment.  More  implements  should  be 
ided  and  a  team  of  horses  is  needed  if  the  work  is  to  be  extended. 

ENAi  Station. — As  announced  in  last  year's  report,  the  Kenai  Sta- 
will  be  largely  devoted  to  live  stock  and  dairying.  There  are 
t  25  acres  under  cultivation,  most  of  which  is  in  grass  or  has  been 
1  with  oats  for  grain  hay.  In  addition  to  the  small  herd  of  native 
e  there  have  been  added  a  number  of  the  Galloway  cattle  referred 
sewhere  in  this  report,  and  it  is  hoped  to  increase  this  herd  by 
equent  purchases.  At  present  there  are  17  head  of  cattle  at  this 
on  and  all  are  reported  as  in  a  thriving  condition.  A  small  dairy 
pment  has  been  added  to  the  working  outfit  of  the  Kenai  Station, 
butter  and  cheese  of  good  quality  are  being  regularly  produced 
find  a  read\'  market.  .  A  few  years  should  demonstrate  the  profit- 
less of  dairying  in  the  southeast  portion  of  Alaska. 

HAWAII    EXPERIMENT   STATION. 

le  work  of  the  Hawaii  Experiment  Station  has  been  continued 
y  the  same  general   lines  described  in  previous  reports.     The 
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special  agent,  in  addition  to  his  administrative  duties,  has  hadtiK|l) 
direction  of  experiments  with  grasses  and  other  forage  plants,  tobictt  I  ^ 
cultivation,  investigations  with  coffee,  cassava,  rubber,  tan-bark  jhd-I  t 
duction,  etc.     The  experimental  work  with  tobacco  that  has  beeniil  ( 
progress  for  three  years  at  llamakua  was  attended  with  such  maiked 
success  that  arrangements  have  been  made  for  growing  it  on  a  fidi 
scale.     In  addition  to  growing  the  crop,  drying  and  curing  sheds hftic 
been  erect<^d  and  attempts  will   be  made  in  preparing  tobacco  lor 
market.     The  work  with  tobacco  last  3^ear  was  a  preeminent  suooe& 
Considei-ablc  quantities  of  leaf   tobacco  wei*e  produced,  cured,  sad 
manufactured  under  the  direction  of  the  special  agent  in  charge.    Seed 
of  all  the  leading  types  of  cigar  tobaccos  were  obtained  and  a  crop  of 
Sumatra  grown  which  gave  fully  20  per  cent  of  its  leaves  of  excelWt 
texture,  and  were  valued  by  an  expert  tobacconist  as  worth  fromii 
to  $4.50  per  pound  for  cigar  wrappers.     The  ramainder  of  the  crop 
was  nearly  all  adapted  to  use  as  hller.     The  tobaccos  of  the  Cuhia 
type  were  of  excellent  character,  a  fair  proportion  suitable  as  wnp- 
pers,  and  the  tiller  was  worth  from  15  to  50  cents  per  pound.     When 
the  yield  per  acre  and  the  proportion  of  high-grade  tobacco  were  con- 
sidered,   the   possibilities   of    profitableness  of    this    new   Hawaiitn 
industry  seems  assured. 

The  attention  of  the  tropical  world  has  been  recently  turned  to 
rubber  cultivation.  The  greatly  increased  demand  for  this  product 
has  resulted  in  a  rapid  diminution  of  the  available  supph'^,  with  an 
increase  in  price.  In  common  with  many  experiment  stations  in 
tropical  countries,  the  Hawaii  Experiment  Station  is  oxperimenting 
with  various  kinds  of  rubber- producing  plants  with  a  view  to  ascer- 
taining their  relative  worth  under  Hawaiian  conditions.  A  consider- 
able planting  has  been  made  on  the  slopes  of  the  upper  part  of  the 
station  grounds,  and  the  special  agent  has  super\''ision  of  an  experi- 
ment on  the  island  of  Maui  in  the  cultivation  of  rubber  and  the  fer- 
tilizer requirements  of  the  trees.  Data  are  being  collected  regarding 
many  species  of  ru])ber-yielding  plants  which  are  represented  bv 
sixnimen  trees  on  various  parts  of  the  island.  Rubber  cultivation  is 
a  relatively  new  industry,  and  many  important  questions  are  to  be 
answered  regarding  varieties,  culture,  harvesting,  etc.,  and  the  Hawaii 
Station  hopes  to  aid  in  their  solution. 

Attempts  are  being  made  to  restore  the  coffee  industry"  to  something 
like  its  former  importance.  The  low  prices  of  the  South  American 
and  Central  American  coffees  has  depressed  the  market  to  such  an 
extent  that  under  the  usual  conditions  it  is  no  longer  possible  for 
Hawaii  to  compete  in  the  general  markets.  Efforts  are  nowbein? 
made  to  create  a  special  market  for  Hawaiian  coffees  which  is  based 
on  the  superior  character  of  the  product  of  the  Hawaiian  plantations. 
The  special  agent  has  devoted  much  of  his  time  to  the  consideration  of 
the  coffee  problems,  and  is  assisting  in  experiments  relating  to  cultiva- 
tion, toppmg,  shading,  curing,  and  marketing,  as  well  as  the  diseases 
and  insect  pests  of  coil'ee,  and  he  expects  to  prepare  a  bulletin  treat- 
ing of  these  various  topics. 

Arrangements  have  been  made  and  work  begun  with  a  view  to 
ehabilitating  the  rice  industry  of  the  island.     These  investigations 
will  include  tnerything  pertaining  to  rice  cultivation.     Under  the  pres- 
ent system  of  high  land  rent,  and  the  primitive  Chinese  methoos  of 
filtivpHz-n   ijpo  «*^n  no  ^'^'^ver  Ixi  grown  at  a  profit,  and  studies  will 


OFFICE   OF   EZPEBIMEl^T  STATIONS.  583 

made  on  the  use  of  improved  machinery,  fertilizers,  the  testing  of 
ieties  and  breeding  of  new  varieties,  the  use  of  water,  etc.  Through 
le  Bureau  of  Plant  Industry  of  this  Department  about  150  varieties 
t  rice  were  obtained  for  testing,  and  it  is  believed  among  them  some 
f  perior  merit  will  be  found.  To  carry  on  this  work  Mr.  F.  G. 
j     iss,  for  several  vears  agriculturist  at  the  Kamehameha  schools,  has 

Bn  appointed.     The  use  of  land  for  the  experiments  has  been  donated 
other  assistance  provided  by  various  citizens. 

xhe  entomologist  is  continuing  his  investigations  along  economic 
Qes.  His  studies  on  the  mango  weevil  are  being  continued,  and 
cperiments  for  its  control  are  in  progress.  This  pest,  which  was  first 
sported  by  the  entomologist  of  the  station,  seems  to  be  spreading,  and 

•ge  numbers  of  seed  are  annually  destroyed.     The  weevil  spends 

lost  of  its  life  in  the  seed,  hence  its  control  will  be  difficult.    Investi- 

iions  are  also  being  pursued  on  forest  insects,  those  attacki|)g  coffee, 

xrus  fruits,  etc.,  and  data  are  being  collected  for  a  report  on  the 

rincipal  insect  pests  of  Hawaii. 

The  experiments  begun  last  year  with  bees  and  silkworms  have  been 
>ntinued  with  satisfactory  results,  and  it  is  believed  that  these  home 
idustries  can  be  made  profitable. 

The  entomologist  continues  to  act  in  connection  with  the  committee 

ving  charge  of  the  campaign  for  the  elimination  of  mosquitoes,  and 
irgely  through  his  efforts  an  experiment  with  top  minnows  for  the 
estruction  of  mosquito  larvae  was  undertaken.  A  supply  of  these 
linnbws  was  obtained  in  Texas,  transported  to  Honolulu,  and  has  since 
een  lil)erated  in  fish  ponds,  taro  patches,  rice  fields,  etc. ,  where  they 
re  reported  as  increasing  rapidly.  These  minnows  feed  quite  exten- 
ively  on  mosquito  larvae,  and  by  their  introduction  it  is  possible  to 
reat  extensive  breeding  places  that  could  not  otherwise  be  cleared. 

The  chemist,  in  addition  to  the  routine  work  that  comes  to  a  chem- 
3al  laboratory  connected  with  an  experiment  station,  has  made  quite 

stud}^  of  the  composition  of  some  of  the  Hawaiian-grown  fodders  and 
eeding  stuffs.  W  hile  this  study  is  not  complete,  it  has  been  carried 
ar  enough  to  show  a  decided  deficiency  in  the  lime  content  of  Hawaiian 
orage.  The  results  of  the  investigation,  so  far  as  completed,  have 
►een  published  in  a  bulletin  of  the  station  and  attention  called  to  the 
ftck  of  lime  and  some  of  its  possible  consequences. 

In  research  work  the  chemist  has  continued  his  studies  on  the 
litrogen  content  of  Hawaiian  soils,  paying  especial  attention  to  the 
>yridin  compounds,  which  he  has  shown  are  present  in  considerable 
[uantities. 

In  connection  with  the  shipping  of  fruit,  canning  of  pineapples, 
agar  making,  etc.,  there  is  now  a  very  large  percentage  of  waste 
)roduct8  that  seem  to  offer  possibilities  of  utilization,  and  the  chemist 
s  investiirating  some  of  these  problems.  He  is  also  studying  the 
lature  of  th(»  fats  and  carbohydrates  in  some  common  Hawaiian  plant 
)ro(lucts.  Considerable  attention  is  also  being  given  to  poisonous 
)rinciples  in  the  seed,  tubers,  and  other  parts  of  a  number  of  plants 
)f  eroiioinie  importance,  among  them  sorghum,  cassava,  and  arrow 
oot,  and  he  is  also  studying  the  latex  of  a  number  of  rubber-producing 
)lants. 

^Experiments  are  being  carried  on  with  the  cooperation  of  the  ento- 
nologist  in  studying  Hawaiian  honeys,  and  a  series  of  investigations 
lave  been  begun  on  the  manganese  content  of  Hawaiian  soils.     In 
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some  parts  of  the  islands  man^nese  occurs  in  large  quantities  ul]  c^ 
studies  will  be  carried  on  to  determine  the  effect  of  this  substance  ^\^ 
plant  growth. 

The  horticulturist  has  extended  the  collection  of  economic  plante.|  t; 
and  reports  progress  with  the  banana  and  cacao  investigations  ii  |  p 
cooperation  with  the  Hilo  school.  The  collection  at  the  station  al|i 
local  varieties  of  bananas,  avocados,  mangoes,  citrus  fruits,  and  other 
economic  plants  is  being  continued,  and  with  the  installation  of  the 
new  water  system  it  will  be  possible  to  collect  these  raore  rapidly  thu 
in  the  past.  In  addition  to  seedlings  and  local  varieties,  much  assist- 
ance has  been  given  by  the  Bureau  of  Plant  Industry  of  this  Depart- 
ment in  securing  improved  varieties  of  mangoes,  cacao,  etc.  A  trill 
shipment  by  mail  was  made  of  cacao  plants  between  this  citv  aad 
Honolulu,  and  the  plants  were  received  in  fairly  good  condition, 
quickly  recovered  from  the  effects  of  the  shipment,  and  are  now 

? -rowing  finely.     These  plants  were  nearly  three  weeks  on  the  way 
rom  Washington,  D.  C,  to  Honolulu,  yet  their  present  condition  is 
all  that  could  be  desired.  | 

A  bulletin  on  the  mango  in  Hawaii  was  issued,  in  which  all  availaUe 
data  regarding  cultivation,  marketing,  varieties,  fungus  and  insect 
pests,  etc.,  were  given.  In  this  publication  descriptions  were  placed 
on  record  of  34  varieties  of  mangoes,  many  of  whicn  had  never  before 
been  accurately  described.  In  addition  a  number  of  recently  intro- 
duced varieties  were  included. 

Especial  attention  has  been  given  the  marketing  of  tropical  fruits, 
and  experiments  are  in  progress  to  test  various  methods  of  handling, 
packing,  and  temperature  for  storage,  and  a  large  experimental  ship- 
ment of  such  tropical  fruits  as  pineapples,  bananas,  avocados,  papayas, 
etc.,  was  accompanied  to  San  Francisco  in  order  to  study  the  condi- 
tions on  shipboard,  at  the  wharves  at  San  Francisco,  and  the  reship- 
ment  to  other  markets.  This  investigation  is  considered  of  great 
importance,  as  little  attention  has  been  given  to  the  marketing  of  such 
products,  and  with  the  possible  extension  of  horticulture  in  the  islands 
an  outlet  for  the  surplus  must  be  provided. 

An  experimental  planting  of  several  hundred  varieties  of  grapes 
has  been  made  at  Makawao,  on  the  island  of  Maui.  With  the  consid- 
erable Portuguese  population  already  in  the  islands  and  a  prospect  for 
more,  it  is  believecfthat  the  growing  of  grapes  and  wine  making  will 
offer  considerable  opportunity  for  home  industries. 

PORTO    RICO   EXPERIMENT   STATION. 

No  important  changes  have  been  made  in  the  lines  of  work  at  the 
Porto  Rico  Station.  As  formerly,  the  principal  investigations  have 
been  with  agricultural  and  horticultural  crops,  their  insect  and  funpis 
pests,  and  along  various  lines  of  animal  husbandry.  Attention  is  bemff 
paid  as  opportunity  otters  to  a  study  of  some  of  the  problems  connected 
with  the  use  of  fertilizers,  soils,  drainage,  etc.  The  vacancy  in  the 
staft'  reported  last  year  has  been  filled  by  the  appointment  of  Mr.  W.  V. 
Tower,  of  the  Massachusetts  Agricultural  College,  as  entomologist  and 
olant  pathologist,  and  he  entered  upon  his  duties  early  in  May.  The 
station  has  need  of  a  chemist,  and  one  should  bo  provided  and  a  labo- 
ratory ecjuipped  as  soon  as  the  resources  of^  the  station  will  admit 
""hc^-^ty  1--^  mqpv  oroHe^vs  r-^lp+ingto  the  chcmistry  of  soils,  fertilizers. 
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>s,  fruits,  etc.,  that  are  very  important,  and  the  station  should  be 
quipped  for  this  work. 

The  insular  government  has  again  failed  to  grant  direct  financial 

sistance  to  the  station,  but  there  are  cooperative  experiments  in 
rogress  between  the  station  and  the  insular  government  in  stock  raising 
nd  in  fiber  production.  The  latter  is  confined  almost  wholly  to  the 
Towing  of  sisal,  the  local  government  providing  funds  for  carrying 
n  the  experiment.  The  relations  with  the  insular  government  are 
riendl}'^,  but  a  lack  of  revenue  has  made  it  impracticable  to  secure  a 
irect  appropriation  from  the  legislature. 

In  addition  to  his  administrative  duties,  the  special  agent  in  charge 
J  giving  his  attention  to  various  field  crops  and  to  animal  husbandry. 
)f  the  former,  corn,  cotton,  rice,  tobacco,  potatoes,  and  forage  plants 
re  g'iven  prominent  consideration.  The  varieties  of  corn  introduced 
rom  the  States  have  not  proved  satisfactory  in  his  experiments  and 
ttempts  are  being  made  to  breed  up  the  native  varieties  to  a  greater 
roduction.  Sea  Island  cotton  has  been  found  to  do  well  in  certain 
actions,  but  the  area  adapted  to  its  culture  will  probably  not  be  greatly 
ncreased,  as  often  the  same  lands  are  also  adapted  to  cane  growing 
nd  are  more  profitable  for  that  purpose.  A  successful  effort  is  being 
lade  to  grow  lowland  rice,  and  this  industry  should  be  greatly 
xtended.  The  Porto  Ricans  are  large  consumers  of  rice,  the  most  of 
^hich  is  imported,  and  the  small  percentage  growft  on  the  islands  is  of 
he  upland  tj^pe  and  is  found  only  in  small  areas  in  the  interior  of  the 
3lana.  Tobaccos  other  than  cigar  types  are  being  cultivated  and  the 
Yhite  Burley  has  done  well  on  the  station  grounds.  It  may  be 
>ossible  to  considerably  extend  the  tobacco  area  of  the  island  by  the 
ntroduction  of  new  types.  Experiments  carried  on  at  the  station 
luring  the  past  winter  showed  the  possibility  of  growing  potatoes, 
md  both  the  3'ield  and  quality  were  satisfactory.  The  experiments 
ihow  that  under  proper  conditions  potato  growing  for  local  and  north- 
ern markets  can  be  made  a  commercial  success.  Among  the  forage 
slants  experimented  with  cowpeas  are  most  successful  and  are  recom- 
nended  for  all  localities.  Some  experiments  with  alfalfa  on  well- 
irained  soil  are  very  pronjising,  and  it  is  believed  under  proper  con- 
litions  alfalfa  will  prove  a  valuable  addition  to  the  forage  crops  of  the 
sland. 

The  station  acquired,  a  year  or  more  ago,  a  saddle-bred  stallion, 
ionie  pigs  and  chickens,  and  has  had  charge  of  a  number  of  head  of 
-attic  imported  for  breeding  purposes.  Late  this  summer  the  stallion 
lied  as  a  result  of  a  serious  accident,  coupled  with  an  attack  of  distem- 
per, w  hich  was  epidemic  at  the  same  time.  In  connection  with  the 
?xperinients  with  cattle,  a  number  of  head  have  been  under  observation 
for  -oiiie  time,  and  the  special  agent  reports  that  while  the  animals 
ire  infested  with  ticks  there  has  been  no  indication  of  Texas  or  tick 
fever.  Similar  testimony  comes  from  other  parts  of  the  island,  seem- 
ing to  show  that  animals  imported  from  the  mainland  north  of  the 
quarantine  lino  have  not  shown  any  indication  of  disease,  although  the 
ticks  are  very  abundant.  Exporiments  made  some  years  ago  by  the 
Bureau  of  Animal  Industry  of  this  Department  indicated  that  ticks 
received  from  Porto  Rioo  \\ere  capable  of  producing  the  disease  on 
iminials  at  the  experiment  station  near  Washington.  In  view  of  this 
fact  and  the  apparently  contradictory  testimony  relating  to  the  impor- 
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tation  of  animals  into  Porto  Rico,  a  full  inquiry  by  a  competent  inw 
tigator  is  desired.  The  live-stock  industry  of  Porto  Rico  ranks  higll  e 
in  money  value,  and  it  should  be  safej^uarded  by  such  an  investigatki  1 1 
and  a  quarantine  against  importations,  if  that  should  be  found  necessuy.  |  ( 

The  experimental  work  in  horticulture  continues  to  occupy  m 
important  place.  The  station  grows  a  variety  of  plants,  and  hassusoM 
orchard  comprising  about  26  a(;res,  in  which  are  now  growing  about  1«>.' 
species  of  fruit  trees.  Plantings  of  citrus  trees,  cAcao,  mangoes,  anc 
other  e(*onomic  plants  have  been  continued,  and  experiments  on  their 
cultivation  and  fertilizer  requirements  are  in  progress.  Espedd 
attention  is  being  given  to  pineapple  culture  and  shipment.  A  number  | 
of  trial  shipments  have  been  made  between  the  station  and  New  YoA 
and  between  the  station  and  Washington,  D.  C^  the  principal  object 
being  to  test  the  shipping  qualities  and  also  the  methods  or  packing. 
Of  the  shipments  to  this  city,  most  of  the  fruits  came  through  inj^ 
condition,  and  some  of  them  were  kept  for  a  week  or  ten  days  mw 
office  room  during  a  period  of  great  heat  and  humidity  without  deteri- 
oration. Experiments  are  also  being  carried  on  in  testing  varietieSi 
and  some  of  exceptional  merit  have  been  obtained.  These  will  be 
tested  further  and  propagated  and  disseminated  as  fast  as  opportunity 
offers.  The  nurseiy  plantings  of  citrus  fruits,  avocados,  mangoeN 
rubber  trees,  etc.,  are,  m  general,  in  a  satisfactory  condition.  Especial 
attention  has  been -paid  during  the  past  year  to  vegetable  growing, 
and  a  bulletin  has  been  issued  giving  results  of  the  investigation^. 
Six  plantings  at  intervals  of  about  two  months  were  made  during  the 
year,  and  it  was  found  possi))le,  with  fresh  seed  and  proper  cuItunJ 
methods,  to  grow  nearly  every  kind  of  vegetable  that  is  produced  b 
temperate  climates.  It  is  believed  that  all  kinds  of  vegetables  maybe 
proGuced  for  local  consumption  as  well  as  for  shipment  when  market 
conditions  will  warrant,  with  v(*getables,  as  well  as  with  all  other 
crops,  it  will  be  found  that  a  liberal  use  of  fertilizers  will  be  necessaiy 
for  abundant  production.  Data  are  still  being  collected  concerniDg  • 
large  number  of  tropical  plants  at  the  station. 

The  experiments  at  the  coffe(?  substation  have  been  continued,  and 
a  number  of  introduced  varieties  have  seeded,  offering  a  means  of 
comparison  with  the  standard  Porto  Rican' commercial  variety.  The 
cultural  experiuKMits  are  be^i inning  to  give  results,  and  the  beneficiid 
effects  of  pruning,  cultivation,  and  the  use  of  fertilizers  are  plainly 
shown.  Some  of  the  trees  that  are  just  coming  into  bearing  have  pro- 
duced mon^  than  double  the  crop  grown  on  trees  in  the  regular  planta- 
tion without  cultivation.  At  the  coffee  substation  some  attention  is 
being  given  to  the  introduction  of  other  economic  plants  thatmav 
prove  useful  to  coff(»e  growers.  Alfalfa,  cowpeas,  and  other  legumi- 
nous plants  Iiav(^  b(^en  grown  to  U'st  their  value  as  sources  of  niti'Ogen 
when  inlroduc(»d  into  the  coffee  plantation.  As  demonstration  work 
is  of  special  value  among  the*  peo})le  of  Porto  llico,  it  is  planned  to 
carry  on  a  S(M-ies  of  cooi)erative  experiments  in  coffee  culture  in  dif- 
ferent coffee  centers  of  the  islands,  so  that  the  results  obtained  at  the 
La  Carmelita  Station  niav  he  widelv  shown. 

The  ent(mi()logist  and  plant  ])ath()logist  is  devoting  particular  atten- 
tion to  combati  ng  the  j)ests  of  citrus  fruits.  The  experiments  are  being 
carried  on  to  dett^rmine  the  value  of  various  insecticides  and  fungicides. 
and  the  strengths  required  for  the  di>struction  of  the  pests  witiioui 
injury  to  the  trees.     A  number  of  scale  insects  are  at  present  the  mo^ 
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^      ening  enemies  of  citrus-fruit  growiag,  and  these  are  receiving 

3]al  attention.     In  a  similar  way  attention  will  be  given,  as  oppor- 

ty  offers,  to  the  pests  of  other  crops,  such  as  coffee,  sugar  cane, 

>,  etc.     The  collection  of  museum  specimens  of  economic  plants, 

igi,  and  insects  is  being  continued. 

NUTBITION   INVESTIGATIONS. 

During  the  fiscal  year  1905-6  the  same  general  policies  as  heretofore 
re  been  followed  with  the  investigations  on  the  food  and  nutrition 
r  man  conducted  under  the  auspices  of  the  OflSce  of  Experiment  Sta- 
ions.  Since  the  nutrition  investigations  were  first  instituted  the 
>epartment  has  been  associated  in  the  work  with  agricultural  experi- 
lent  stations,  agricultural  colleges,  universities,  and  other  educational 
Dstitutions,  as  well  as  philanthropic  associations,  hospitals,  and  insti- 
utions  for  charity  and  correction  in  nineteen  States  and  three  Terri- 
ories.  By  this  cooperation  the  Department  funds  have  been  materially 
upplemented  in  various  ways  ana  the  scope  and  possibilities  of  the 
>rk  greatly  increased. 

New  experiments  have  been  undertaken  whenever  the  completion 
>f  an^^  line  of  work  has  rendered  this  possible,  and  it  has  been  the 
>urpose  to  select  for  studv  especially  tnose  problems  which  have  a 
lirect  bearing  upon  agriculture. 

Object  and  Nature  of  the  Investigations. 

The  most  intelligent  use  of  the  cereals,  fruits,  vegetables,  dairy 
reduce,  meat  products,  and  other  foods  produced  on  the  farm  neces- 
sitates a  knowledge  of  the  nutritive  value  of  these  materials  and  ways 
>f  handling,  preparing,  and  combining  them  to  form  a  well-balanced 
iiet.  It  is  also  aesirable  to  know  the  kind  and  amount  of  food  mate- 
rials needed  by  man  in  order  that  he  may  be  an  efficient  worker,  and 
the  relation  of  food  to  health  and  well-being.  It  is  the  purpose  of  the 
autrition  investigations  to  obtain  data  which  will  insure  for  both 
producer  and  consumer  the  best  utilization  of  the  agricultural  prod- 
ucts of  animal  and  vegetable  origin  which  are  grouped  under  the  term 
^'food."     Many  of  the  questions  which  arise  in  this  connection  have 

ready  been  answered,  others  are  being  studied,  and  many  remain  for 
tuture  investigators. 

As  examples  of  completed  studies  may  be  cited  investigations  which 
have  shown  the  relative  value  of  different  kinds  of  wheat  flour,  the 
high  nutritive  value  of  all  such  foods,  and  the  value  of  cereal  break- 
fast foods  as  compared  with  flour.  There  are  also  studies  of  the  relative 
value  of  meat  cooked  in  different  ways,  the  determination  of  the  fac- 
tors which  influence  flavor  and  quality  of  roast  meat,  the  demonstra- 
tion of  the  importance  of  fruits  and  nuts  as  sources  of  nutritive  material 
whc^n  intc^lligentiy  used,  and  the  proof  that  cheese  is  thoroughly  digest- 
ible and  a  food  material  of  reasonable  cost  which  may  be  used  in  large 
quantities  in  the  diet  as  an  inexpensive  source  of  both  protein  and 
energy. 

Of  problems  now  under  investigation  the  following  may  be  cited: 
Studies  regarding  the  comparative  digestibility  and  focS  value  of  corn 
meal  of  different  sorts  and  other  corn  products;  the  value  of  flour  pre- 
pared in  other  forms  than  bread;  the  comparative  digestibility  of 
meats  cooked  by  other  methods  than  boiling  or  roasting;  the  impor- 
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tance  of  the  mineral  constituents  of  the  diet  and  the  amount  of 
required,  and  further  study  of  the  actual  food  requirements  of 
under  different  circumstances  and  performing*  dijaterent  kit 
amounts  of  work. 

Of  problems  which  remain  for  future  study  may  be  mentioned 
relative  ease  of  digestion  of  different  food  materials  prepared 
variety  of  ways;  the  value  and  relative  importance  of  root  cropj 
green  vegetables;  the  comparative  food  value  of  butter,  olive  oil, 
and  other  common  food  fats;  the  relation  of  hnethods  of  reari 
fattening  farm  animals  of  different  breeds  and  classes  to  the 
quality  and  food  value  of  meat,  and  studies  of  ways  in  which  1 
may  be  used  to  secure  the  greatest  efficiency  of  the  body  for  wo 
all  kinds  and  for  the  maintenance  of  health  and  vigor. 

The  information  needed  for  the  solution  of  nutrition  proble 
furnished  in  large  part  by  dietary  studies  undertaken  to  shov 
relative  amount  of  cereals,  meats,  dairy  products,  etc.,  consume 
persons  and  groups  living  under  different  conditions;  by  dige 
experiments  to  show  how  thoroughly  the  body  utilizes  different  f 
by  special  studies  of  the  changes  brought  about  in  foods  by  cookin; 
the  effect  of  heat  and  other  methods  of  preparation  upon  nuti 
value  and  digestibility,  and  bv  experiments  on  the  metabolism  o: 
or  more  food  elements,  as  well  as  by  investigations  with  the  res 
tion  calorimeter,  an  instrument  which  affords  the  most  satisfai 
method  yet  devised  of  studying  many  of  the  complex  questions  v 
are  concerned  with  the  way  the  body  uses  its  food  supply  am 
relative  nutritive  value  of  different  foods. 

Work  at  the  Washington  Office. 

Besides  the  general  supervision  of  the  plans  and  expenditure 
nutrition  investigations,  the  Office  at  Washmgton  has  performed 
cific  duties  in  connection  with  these  investigations.  Dr.  C.  F.  1 
worthy,  as  expert  in  nutrition,  has  had  charge  of  the  work. 

Data  have  been  collected  at  the  request  of  Members  of  Con] 
and  of  different  branches  of  the  General  Government.  Teac 
students,  physicians,  and  the  general  public  make  large  demand 
information  on  various  topics  concerned  with  the  relative  vain 
different  foods  and  related  questions,  and,  so  far  as  possible,  inform 
has  been  supplied  by  distributing  publications  ana  by  correspond 
As  heretofore,  attention  has  been  paid  to  the  collection  of  bibliogi 
ical  and  otlier  data  relating  to  fooa,  to  the  editing  of  reporjts  of  ii 
tigations,  to  the  pieparation  of  abstracts  of  current  literature  fo: 
Experiment  Station  Record,  and  to  the  preparation  of  popular  sui 
ries  of  the  nutrition  work  carried  on  at  the  experiment  stations,  for| 
cation  in  the  series  of  Farmers'  Bulletins  entitled  Experiment  St 
Work.  Requests  are  frequently  receiv^ed  from  schools,  learned  $ 
ties,  etc.,  for  lectures  or  informal  talks  on  different  topics  conn 
vith  the  general  subject  of  nutrition,  and,  so  far  as  possible, 
vorjuests  have  been  complied  with. 

Jnder  the  immediate  supervision  of  this  Office  a  Farmers'  Bui 

^fcised  on  experimental  and  practical  studies,  was  prepared  by 

vlaria  Parloa  on  the  cooking  of  vegetables.     In  a  similar  way  i 

igations  have  been  conducted  by  Miss  Hyams,  of  the  Massachi 

notitnfi^  -»f  Tecl^nr^r^^T'  nn  ho"fi»ehold  methods  of  canning  veget 
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ith  a  view  to  the  preparation  of  a  Farmers'  Bulletin  on  the  subject. 

Iditional  studies  for  the  same  purpose  are  being  made  by  Miss  Bragg, 

rofessor  of  chemistry  at  Wellesley  College.     A  Yearbook  article  on 

niit  and  its  Uses  as  Food  was  prepared  by  Doctor  Langworthy,  as 

I  as  a  report  on  the  condition  of  nutrition  investigations,  etc. 

Arrangements  have  also  been  made  for  the  preparation  of  a  Farmers' 

illetin  by  Mrs.  Marv  H.  Abel  on  Household  Methods  of  Handling 

Storing  Food.     The  bulletin  is  to  include  the  results  of  experi- 

ents  and  original  research,  as  well  as  a  summary  of  available  date  on 

5  subject. 

Studies  were  undertaken  by  Doctor  Langworthy  and  H.  L.  Knight, 
a  cooperation  with  charitable  organizations  in  Baltimore,  of  the  kind 
nd  amounts  of  food  consumed  in  institutions  for  aged  persons  and  for 
hildren,  with  the  view  of  obteining  factors  for  use  in  determining  the 
elative  amounts  of  food  required  by  the  aged  and  the  young. 

Special  attention  has  also  been  paid  to  collecting  date  on  the  ped- 
pogics  of  nutrition  and  to  systemizing  available  information  in  such 
orm  that  it  will  be  more  available  for  the  courses  of  instruction  which 
i*e  given  at  many  agricultural  colleges  and  other  institutions.  A 
ummary  has  been  prepared  by  Miss  Sheppard,  of  the  North  Dakote 
Agricultural  College,  on  the  ways  in  which  the  results  of  the  investi- 
utions  carried  on  by  the  Department  of  Agriculture  are  used  by 
eachers  of  home  economics. 

Cooperating  Institutions  and  Investigators. 

The  institutions  at  which  the  investigations  have  been  conducted 
luring  the  fiscal  3^ear  and  the  investigators  were  as  follows: 

Calijomia:  University  of  California,  Prof.  M.  E.  Jaffa  and  associates. 

Cannecticut:  Wesleyan  University,  Prof.  F.  G.  Benedict  and  associates. 

Hawaiian  Mauds:  Hawaii  Agricultural  Experiment  Station,  Prof.  Edmund  C. 
horey. 

Illinois:  University  of  Illinois,  Prof.  H.  S.  Grindley  and  associates. 

Maine:  University  of  Maine,  Prof.  C.  D.  Woods  and  associates. 

Maryland:  Baltimore  Board  of  Charities  and  charitable  institutions,  Dr.  C.  F.  Lang- 
rorthy  and  H.  L.  Knight. 

Minnesota:  University  of  Minnesota,  Prof.  Harry  Snyder  and  associates. 

New  York:  Columbia  University,  Dr.  H.  C.  Sherman;  Teachers'  College,  Miss 
lelen  Kinne. 

Tennessee:  University  of  Tennessee,  Prof.  C.  E.  Wait  and  associates. 

The  Cooperative  Investigations. 

Suramar}^  statements  regarding  the  cooperative  investigations  car- 
'ied  on  during  the  year  follow. 

CALIFORNIA. 

The  digestibility  and  nutritive  value  of  different  fruits  and  nuts, 
niportant  as  foods  or  us  commercial  crops,  have  been  studied  by 
.^rof.  M.  E.  Jaffa  and  associates,  at  the  University  of  California,  in 
lontinuation  of  the  work  of  former  years.  In  these  investigations 
he  fruits  and  nuts  and  their  products  have  constituted  an  integral 
mrt  of  a  simple  mixt  diet,,  and  special  attention  has  been  paid  to 
letermining  the  proportion  of  nutrients  which  may  be  supplied  by 
hese  foods  and  the  thoroughness  with  which  the  body  can  utilize  them. 
Jntil  the  investigations  were  undertaken  in  California  little  accurate 
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information  was  available  regarding  the  digestibility  of  the 
materials  and  their  relative  importance  as  compared  with  otl 

Professor  Jaffa  has  conducted  25  experiments  during  the 
which  have  included  studies  on  the  digestibility  of  fruit  i 
products,  as  well  as  the  balance  of  income  and  ou^o  of  nitrog 

The  importance  of  the  fruit  and  nut  industry  in  California 
ffreat  variety  of  such  products  obtainable  in  the  section  i 
University  of  California  a  particularly  favorable  place  for  thej 
tigations.  Professor  Jaffa  has  been  particularly  fortunate  ir 
ing  for  his  experiments  subjects  who  nave  been  used  to  fruit 
diet  for  a  long  time.  For  purposes  of  comparison,  persons  1 
been  included  who  have  not  habitually  used  such  products 
quantities. 

The  California  investigations  have  shown  that  fruits  and  fn 
ucts  may  readily  suppl}'  a  considerable  proportion  of  the  tota 
of  the  diet  and  that  nuts  may  be  used  as  a  reasonable  source 
protein  and  energy  when  desirable. 

CONNBCnCUT. 

The  investigations  carried  on  at  Wesleyan  University,  Mid 
Conn.,  by  Prof.  F.  G.  Benedict  and  his  associates  have  had  tc 
the  digestibility  and  food  value  of  green  curd  and  cheese  {I 
Cheddar)  made  with  different  amounts  of  rennet  and  cured  for 
lengths  of  time,  the  ease  and  rapidity  of  digestion  of  cheese, 
value  of  this  food  as  a  source  of  energy.  In  the  latter  \ 
respiration  calorimeter  was  used,  as  was  also  the  case  in  si 
the  normal  output  of  carbon  dioxid  and  the  heat  output  and  th< 
intake  of  the  body  under  a  variety  of  conditions.  As  usual,  i 
has  been  paid  to  experimental  methods.  The  cheese  inves 
constitute  the  most  elaborate  and  thorough  series  of  studie 
nutritive  value  of  this  important  dairy  product  ever  conducte 
scientific  control. 

The  Dairy  Division  of  the  Bureau  of  Animal  Industry  has  co 
in  the  experiments  on  the  nutritive  value  of  cheese,  having  f 
the  samples  of  cheese  used  and  rendered  material  assistance 
ways.  Quantities  of  cheese  varying  from  150  to  200  grams  ] 
per  day  have  been  used,  with  a  basal  ration  of  bread  and  f 
total  of  184  digestion  experiments,  each  covering  four  da^^ 
made,  special  attention  being  paid  to  the  digestibility  of  pre 
fat  and  the  availability  of  energy  of  cheese.  From  tne  large 
of  data  accumulated,  it  is  evident  that  the  cheese  was  i*eadily 
by  the  subjects,  who  were  young  men  in  normal  healtii,  and 
constipation  nor  other  digestive  disturbances  commonly  attri 
cheese  were  observed.  AH  the  cheese  used  was  of  excellent 
and  no  differences  were  noted  in  the  thoroughness  of  digestio 
different  samples. 

The  experiments  with  the  respiration  calorimeter  on  the  thon 
of  digestion  and  the  value  of  cheese  as  a  source  of  energy  for 
ion  of  muscular  work  indicate  that  the  energy  of  cheese  h 
available  for  work  and  that  this  food  does  not  differ  matei 
'^ther  common  food  materials  in  ease  of  digestion. 

n  general,  these  investigations  have  shown  that  cheese  i 
^p.t.iints  f*^^  '"'^  •o^s'i^e'^  ^y  healthy  individuals  with  no  c 


OFFICE    OF   EXPEBIMBNT   STATIONS.  591 

i  that  this  food  material,  which  is  reasonable  in  price,  may  be 
to  supply  a  large  proportion  of  the  protein  of  the  diet  when 
able. 
Ane  great  importance  of  cheese  as  a  source  of  protein  has  not  been 

reciated  hitherto,  and  in  a  sense  its  commercial  value  as  a  food 

lacked  a  scientific  basis.     A  knowledge  of  the  results  of  these 

€    i^ations  should  therefore  benefit  the  consumer  by  giving  him 

iiiie  assurance  that  cheese  affords  an  economical  and  efficient  supply. 

[  protein.     Under  existing  conditions  an  increased  demand  for  this 

icultural  product  is  to  be  expected  as  the  result  of  such  information. 
A  technical  bulletin  has  been  prepared  wliich  describes  the  improve- 

its  recently  made  in  the  respiration  calorimeter,  particularly  the 
3 vices  for  the  direct  determination  of  ox^^gen,  and  reports  the  results 
:  11  experiments  on  the  metabolism  of  matter  and  energy. 
Eklitorial  work  has  been  carried  on  at  Middletown  by  §.  D.  Milner, 

heretofore.  Manuscript  reports  received  from  collaborators  have 
)en  prepared  for  publication,  and  data  have  been  collected,  summa- 
zed,  ana  used  in  the  preparation  of  articles  relating  to  food  and 
itrition  of  man,  and  in  other  ways.  A  summary  was  also  prepared 
r  the  report  of  this  Office  for  1906  showing  the  character  and  results 
nutrition  investigations  carried  on  at  the  agricultural  experiment 

ions,  but  independent  of  cooperation  with  the  Department  of  Agri- 
iinire. 

HAWAIIAN   ISLANDS. 

Prof.  Edmund  C.  Shorey,  at  the  Hawaii  Agricultural  Experi- 
ent  Station,  has  continued  his  studies  of  the  nutritive  value  of  native 
od  products  and  the  kinds  and  amounts  of  food  consumed  by  natives 
id  other  residents  of  Hawaii.  Comparatively  few  investigators  have 
rected  their  attention  to  the  study  of  the  nutritive  value  of  tropical 
od  products  and  the  food  requirements  of  residents  in  hot  countries 
id  related  questions,  and  the  results  of  Professor  Shorey 's  investiga- 
>ns  therefore  have  especial  interest,  particularly  in  view  of  the  fact 
at  the  United  States  has  such  important  interests  in  tropical  coun- 
ies  and  must  necessarily  pay  attention  to  questions  relating  to  food 
id  dietetics  while  so  many  soldiers,  sailors,  engineers,  and  laborers 
e  employed  in  our  island  possessions  and  Panama. 

ILLINOIS. 

Prof.  H.  S.  Grindley  and  his  associates  have  carried  on  35  experi- 
ents  on  the  changes  in  the  nutritive  value  and  the  flavor,  color,  and 
xture  when  meat  is  cooked  and  the  possibilities  of  regulating  con- 
tions  so  that  roast  meat  of  uniform  character  may  be  obtained.  This 
ork  has  necessitated  a  study  of  the  chamcter  of  the  extractives  and 
her  constituents  of  the  cooKedand  raw  meat  and  of  the  bodies  which 
•oduce  the  characteristic  flavor  of  cooked  meat. 
The  investigations  have  shown  the  way  in  which  thoroughness  of 
>oking  and  in  large  degree  the  quality  of  the  cooked  product  depend 
5on  the  initial  temperature  of  the  oven  and  the  length  of  the  cook- 
g  period,  factors  which  may  be  readily  controlled. 
The  investigations  have  also  shown  that  after  meat  is  removed  from 
e  oven  the  temperature  of  the  interior  of  the  roast  continues  to  rise 
r  a  time,  owing  to  the  passage  of  heat  from  the  outer  layer  to  the 
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interior  of  the  uncut  roast.     In  other  words,  cooking"  continues ; 
meat  is  removed  from  the  oven. 

Following  the  deductions  from  the  experiments,  it  is  possit 
cook  meat  to  any  desired  degree  from  very  rare  to  very  well 
and  have  the  results  the  same  from  time  to  time,  and  the  roe 
outlined  can  readily  be  used  in  the  household. 

When  meat  is  roasted  some  loss  in  weight  is  sustained,  owing  p 
pally  to  the  evaporation  of  water  and  the  removal  of  fat,  which 
and  runs  out  into  the  pan. 

The  flavor  of  roast  meat  is  largely  due  to  the  browning  of  the 
extractives. 

MAINS. 

At  the  University  of  Maine  and  the  Maine  Agricultural  Exper 
Station  Director  Charles  D.  Woods  and  L.  H.  Merrill  have  studii 
digestibility  of  corn-meal  bread  prepared  indifferent  ways,  whei 
in  large  quantities  and  also  in  moderate  amounts,  as  part  of  a  mix 
and  have  paid  special  attention  to  determining  the  kind  and  q 
of  the  metabolic  products  in  the  feces.  The  different  sorts  oi 
bread  were  especially  made  for  the  experiments  and  all  precai 
were  taken  to  insure  accuracy.  The  corn  bread  has  been  com 
with  white  bread  made  from  standard  patent  flour,  and  27  dig 
experiments  have  been  conducted  with  healthy  young  men, 
experiment  being  of  six  days'  duration. 

The  investigations  have  shown  that  corn  bread  of  different  soi 
fairly  high  coefficients  of  digestibility,  the  average  values  being 
the  same  as  those  obtained  with  graham  bread,  out,  like  the  o 
ground  wheat-flour  bread,  it  is  somewhat  less  thoroughly  diges 
standard  patent-flour  bread. 

As  a  whole,  the  investigations  have  demonstrated  the  high 
value  and  comparatively  high  digestibility  of  corn-meal  bread 
have  shown  that  such  foods  are  valuable  in  the  diet  as  relatively 
pensive  sources  of  nutrients,  as  well  as  for  the  pleasing  variety 
their  use  makes  possible. 

Professor  Woods  and  Prof.  Harry  Snyder,  of  the  Universi 
Minnesota,  on  the  basis  of  investigations  whicn  they  have  carri 
in  past  years  with  cereal  breakfast  foods,  have  prepared  a  Fai 
Bulletin,  which  was  published  early  in  the  year,  summarizing 
able  data  regarding  tne  digestibility  and  nutritive  value  of  this 
of  foods,  their  place  in  the  diet,  and  related  topics. 

4 

MINNESOTA. 

At  the  University  of  Minnesota  Prof.  Harry  Snyder  has  si 
the  digestibility  and  nutritive  value  of  flour  prepared  for  the  ta 
other  forms  than  bread,  mainly  as  crackers  or  biscuits,  pan< 
baking-powder  biscuits,  and  sweet  cookies.  Tlie  special  foods 
constituted  an  integral  part  of  a  simple  mixed  diet,  and  the  e 
ments  have  been  made  with  healthy  young  men  as  subjects, 
results  obtained  have  been  compared  with  the  results  of  a  large 
h'^v  of  similar  experiments  in  which  broad  of  different  sorta  was 

The  experiments  show  that  on  an  average  the  various  flour  pr< 
studied  differ  little  as  regar^«  the  thoroughness  with  which  th< 
^i^'^p^^-d  nn^  m  -in  a^^rngrf  .lavo  practically  the  same  ooeffici< 
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;estibility  as  bread  made  from  standard  patent  flour.    In  other  words, 

jie       ncakes,  crackers,  biscuits,  and  cooKies  had  practically  the  same 

in  the  diet  as  white  bread  when  considered  as  sources  oi  nutrients 

1  energy.     In  these  investigations  the  question  of  relative  ease  of 

jstibiUty  and  related  topics  have  not  as  yet  been  considered. 

NEW  YORK. 

The  principal  features  of  the  work  on  the  ash  constituents  of  food 

ried  on  at  Columbia  University  by  Prof.  H.  C.  Sherman  and  his 

K^iates  have  been  metabolism  experiments  in  which  the  income  and 

utgo  of  iron,  calcium,  magnesium,  and  phosphorus  were  especially 

budied;  dietary  studies,  with  special  reference  to  iron  and  the  possi- 

lities  of  increasing  the  iron  content  of  the  diet  when  necessary  with- 

t  the  use  of  expensive  foods  and  estimations  of  the  amounts  of  iron 
umished  in  typical  dietaries.     This  work  has  necessitated  the  deter- 

ination  of  iron  in  a  number  of  food  materials  by  improved  methods 
nd  a  careful  review  of  the  literature  of  the  subject.  A  bulletin 
eporting  the  work  has  been  prepared  for  publication. 

At  Teachers'  College,  Columbia  University,  under  the  supervision 
f  Miss  Helen  Kinne,  Miss  Stimson  has  made  a  study  of  the  culinary 
ualities  of  old-fashioned  and  new-process  corn  meal,  and  data  have 

3n  summarized  on  the  nutritive  value  and  uses  of  com  meal  and 
tner  corn  products. 

The  investigations  indicate  that  in  order  to  obtain  the  same  results 
s  regards  texture  and  flavor  with  the  new-process  corn  meal  as  with 
he  old,  the  meal  must  be  cooked  for  a  considerable  time  with  hot  water 

fore  it  is  used  for  bread  making  and  similar  puri)Oses. 

TENNESSEE. 

Owin^  to  a  pressure  of  other  work,  Prof.  C.  E.  Wait,  of  the 
Jniversit}^  of  Tennessee,  could  not  conduct  the  proposed  studies  of 
be  kinds  and  amounts  of  food  used  in  public  institutions  in  and  near 
Lnoxville.  Considerable  attention  has  been  devoted,  however,  to 
ompiling  and  editing  the  results  of  investigations  which  have  been 

rried  on  in  the  past  years  and  not  yet  published.  As  a  result  two 
uHetins  have  been  prepared,  one  reporting  the  results  of  extended 
eries  of  experiments  on  the  digestibility  of  oried  legumes  (peas,  beans, 
nd  cowpeas)  and  the  other  the  results  of  dietary  studies  of  families 
ving  in  the  mountain  regions  of  Tennessee.  The  work  with  dried 
?gunies  is  especially  interesting  and  valuable,  as  it  has  shown  that 
bese  food  products  when  well  prepared  are  very  thoroughly  assimi- 
ited  and  are  economical  and  valuable  sources  of  nutritive  material, 
ticularly  protein. 

Publications. 

Since  the  nutrition  investigations  were  first  undertaken,  50  technical 
ulletins  and  30  Farmers'  Bulletins  and  other  popular  summaries  have 
een  issued.  Abstracts  of  reports  of  nutrition  investigations  have 
Iso  appeared  regularly  in  the  Experiment  Station  Kecord,  and  numer- 
us  popular  summaries  in  the  series  of  Farmers'  Bulletins  entitled 
•  Experiment  Station  Work.''  The  food  and  nutrition  publications  the 
ast  year  have  included  three  popular  summaries  and  three  technical 
ulletins,  as  well  as  an  article  for  the  annual  report  of  this  OflSce,  and 
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reports  of  the  progress  of  the  nutrition  investigations  as  a 
The  publications  were  as  follows: 

Studies  on  the  Digestibility  and  Nutritive  Value  of  Bread  and  Macaroni  at 
vorsity  of  Minnesota,  190S-5.    By  Harry  Snyder.     (Bui.  No.  156,  pp. 

This  bulletin  reports  the  results  of  digestion  experiments  ma 
different  grades  of  flour  ground  under  uniform  conditions  fi 
same  lots  of  Oklahoma  and  Oregon  wheats,  digestion  expe 
with  macaroni  made  from  American-grown  durum  wheat  and 
experiments  with  bran  flour,  whea^germ  flour,  and  dun 
breakfast  food.     As  in  earlier  digestion  experiments,  it  was  i 
the  standard  patent  flour  furnished  more  digestible  nutrients  i 
able  energy  pound  for  pound  than  the  coarser  flours,  thougl 
of  high  nutritive  value. 

The  macaroni  had  practically  the  same  digestibility  as  s 
patent  flour  and  the  conclusion  seems  warranted  that  in  nutritii 
it  compared  favorably  with  such  flour  and  with  imported  m 
a  gooa  quality. 

A  Digest  of  Japanese  Investigations  on  the  Nutrition  of  Man.     By  Eintarc 
(Bui.  No.  169,  pp.  224. ) 

Investigations  on  the  composition  of  food  materials  and  the 
of  food  consumed  by  persons  of  different  ages,  occupations,  an 
in  different  circumstances  are  summarized,  as  well  as  results  ( 
tion  experiments,  nitrogen  metabolism  experiments,  and  othei 
studies  with  the  purpose  of  presenting  a  digest  of  Japanc 
investigations,  particularly  those  which  have  oeen  publishe( 
Japanese  language,  and  hence  available  to  few  students  oi: 
Japan.  The  place  of  rice  in  the  diet,  the  use  of  bean  cheese 
curd,  and  other  soy-bean  preparations  to  supply  the  amount  o 
enous  material  required,  and  related  questions  are  discussed,  an 
deduced  for  computing  the  fuel  value  of  Japanese  food  mate 

Studies  on  the  Influence  of  Cooking  upon  the  Nutritive  Value  of  Meats  a 
versity  of  Illinois,  1903-4.     By  EL  S.  Grindley  and  A.  D.  Emmett 
162,  pp.  230.) 

Details  of  61  experiments  are  reported  undertaken  to  si 
nutritive  value  of  different  kinds  and  cuts  of  meats  cooked  ii 
ways.  The  investigations  as  a  whole  are  discussed  with  speci 
ence  to  the  losses  involved  in  cooking  meats,  the  amount  and  i 
the  nitrogenous  constituents  of  raw  and  cooked  meat,  the  dev< 
of  flavor  as  related  to  methods  of  cooking,  the  nutritive  value 
made  from  meat  and  bones,  and  related  topics.  It  is  she 
method§  of  cooking  may  materially  modify  the  appearance, 
and  flavor,  and  hence  the  palatability  and  table  quality  of  mea 
an  average  do  not  exercise  any  considerable  effect  upon  its  tol 
tive  value,  meat  prepared  in  all  the  common  household  ways 
important  source  of  both  protein  and  energy. 

The  Guinea  Fowl  and  Its  Uses  as  Food.    By  C.  F.  Langworthy.     (EEurmei 
No.  234,  pp.  24. ) 

This  bulletin  gives  a  summary  of  data  regarding  varieties  < 
fowl,  their  babite  and  care,  marketing,  cooking,  composition 
value  of  the  flesh  and  eggs,  and  related  questions.  This  class 
try  is  coming  to  be  much  appreciated  as  a  sulMStitate  for  g 
market  demands  for  it  are  increasing. 
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Break&iBt  Foods.  By  C.  D.  Woods  and  Harry  Snyder.  (Farmers'  Bulletin 
.  249,  pp.  36. ) 

'.  digestibility  and  nutritive  value  of  cereal  breakfast  foods  is  dis- 
od  data  based  on  several  years'  experiments  at  Maine  and  Minne- 
Lgricultural  Experiment  stations  summarized.  As  a  whole,  the 
in  discusses  the  available  information  on  the  preparation  of  cereal 
fast  foods,  their  nutritive  value,  methods  of  cooKing,  the  relative 
f  this  class  of  food  materials,  and  their  place  in  the  diet.  A  sec- 
j  also  devoted  to  cereal  products  used  as  coflfee  substitutes. 

ition  of  Vegetables  for  the  Table.  By  Miss  Maria  Parloa.  (Farmers'  Bulletin 
.  256,  pp.  48.) 

the  basis  of  experiments  and  practical  tests.  Miss  Parloa  dis- 
1  the  preparation  of  vegetables  for  the  table,  and  summarizes 
nation  on  the  structure  and  composition  of  vegetables,  their 
ication,  the  principles  which  underlie  vegetable  cookery,  the 
involved  in  preparing  and  cooking  vegetables,  and  similar  ques- 
Type  recipes  tor  cooking  vegetables  are  given. 

tnd  Its  Uses  as  Food.  By  C.  F.  Langworthy.  (Yearbook  of  Department  of 
riculture  for  1906,  pp.  18. ) 

8  article  gives  a  brief  summary  of  data  regarding  the  composi- 
f  fruit,  color,  flavor,  ripening  and  its  effect  on  composition,  the 
of  fruit  in  the  diet,  the  comparative  value  of  raw  and  cooked 
the  hygiene  of  fruit,  and  related  questions. 
I  usual  summaries  have  been  prepared  for  publication  in  the 
Report  of  the  Department  and  that  of  the  Office  of  Experi- 
otations,  and  some  of  the  Farmers'  Bulletins  and  other  popular 
»tion8  have  been  revised. 

iddition  to  the  above,  5  technical  bulletins  have  been  prepared 
ae  Farmers'  Bulletin  has  been  rewritten  in  considerable  part, 
await  publication. 

Results  op  NuTRmoN  Investigations. 

general,  it  may  be  said  that  the  investigations  at  the  University 
lifornia  have  demonstrated  the  fact  that  raw  fruits  and  nuts  may 
\h  a  considerable  proportion  of  the  total  nutrients  of  the  diet  at 
jonable  cost,  that  these  foods  are  fairly  well  digested,  and  that 
should  be  regarded  as  staple  articles  of  diet  rather  than  food 
ories.  Fruite  and  nuts  are  most  useful  as  food  when  eaten  in 
nation  with  other  food  materials  rather  than  in  large  quantities 

or  at  the  end  of  an  otherwise  hearty  meal. 

!  studies  of  wheat  and  corn  products  at  the  Maine  Agricultural 
'iraent  Station  and  the  University  of  Minnesota  have  shown  the 
iratively  high  digestibility  of  corn  bread  of  different  sorts  and  of 

flour  prepared  in  a  number  of  other  forms  than  bread. 
I  continued  stud}'  of  cereal  products  offers  further  proof  of  the 
lutritive  value  of  all  such  food  materials  and  the  desirability  of 
different  kinds  of  meal  and  flour  for  securing  variety  in  the  diet 
ut  additional  cost  or  undue  labor.  As  a  whole,  the  different 
,  meals,  and  other  cereal  foods  found  on  the  market  are  inex- 

e  sources  of  nutrients  as  compared  with  many  other  common 
materials,  and  their  importance  in  the  diet  can  hardly  be  over- 
ited. 
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The  experiments  with  meat  can'ied  on  at  the  University  of  I 
have  shown  that  different  methods  of  cooking  have  less  effect 
total  nutritive  value  and  digestibility  than  has  been  commool 
posed,  and  that  it  is  possible  to  control  cooking  processes  so 
fairly  uniform  product  may  be  obtained  when  similar  cuts  of  me 
cooked  by  either  boiling  or  roasting.  As  a  whole,  meats  of  dij 
kinds  and  cuts  supply  nutritive  material,  particularly  protein 
in  forms  which  are  very  thoroughly  assimilated. 

The  importance  of  the  investigations  on  the  digestibility  and 
tive  value  of  cheese  carried  on  at  Middletown,  Conn. ,  can  hari 
overestimated,  since  the  results  have  shown  that  cheese  did  no 
duce  digestive  disturbances,  as  is  commonly  supposed,  and  n 
used  in  compamtively  large  quantities  as  an  inexpensive  source  o 
tein  and  energy  in  the  diet.  When  intelligently  used,  cheese  s 
be  combined  with  cereal  foods,  fruits,  and  similar  products,  and 
eaten  in  considerable  quantity  should  replace  rather  than  suppi 
such  nitrogenous  foods  as  meat,  eggs,  ana  dried  legumes. 

The  investigations  with  the  respiration  calorimeter  have  fun 
new  and  valuable  factors  regardmg  the  average  amount  of  e 
required  by  a  man  at  rest  and  performing  different  kinds  of  woi 
carbon  dioxid  and  energ}^  output  at  different  times  of  the  da^ 
under  different  conditions  of  rest  and  work,  the  diurnal  variati 
body  temperature  and  related  topics.  Such  factors  have  practical 
cation  in  considering  the  food  re(juirements  of  man  and  are  « 
great  value  in  the  teaching  of  physiology  and  the  discussion  of  p 
logical  problems. 

In  the  investigations  in  Baltimore  the  fact  has  been  clearly  bi 
out  that  the  food  requirements  of  the  aged  are  less  than  th 
younger  persons  in  full  vigor,  and  a  factor  has  been  proposed  for 
calculating  the  results  of  dietary  studies,  which  expresses  this  I'ei 

Nutrition  Investigations  for  1906-7. 

During  the  coming  fiscal  year  it  is  proposed  to  continue  the  c« 
ative  nutrition  investigations  on  the  same  general  lines  as  heret 
With  a  view  to  securing  greater  eflSciencv  in  the  administratis 
editorial  work  connected  with  these  investigations,  arrangement 
been  made,  in  accordance  with  the  terms  of  the  last  appropriati( 
for  the  transaction  of  this  business  at  Washington,  ana  Dr. 
Langworthy  has  been  appointed  chief  of  nutrition  investigation 

At  the  University  of  California  it  is  proposed  to  continue  the 
with  fruit  and  nuts,  paying  especial  attention  to  the  digestibi 
jams,  jellies,  preserves,  nut  butters,  and  other  fruit  and  nut  pro 
as  compared  with  raw  fruits,  and  to  studies  of  dishes  consist 
considerable  part  of  fruits  and  nuts,  as  compared  with  simple 
diets  composed  of  similar  ingredients  eaten  separately. 

In  the  investigjitions  which  have  so  far  been  carried  on  at  ] 
town.  Conn.,  on  the  nutritive  value  of  cheese,  the  digestion  experi 
lave  bcMMi  made  with  healthy  young  men.  Additional  experi 
u-e  (•onteinj)lated  with  other  types  of  subjects,  as  well  as  studie 
)ther  sorts  of  choeso  than  American  Chedclar.  Additional  experi 
ire  also  recjuired  on  the  (*ase  and  rapidity  of  digestion  of  coees 
he  value  of  different  sorts  of  cheese  as  sources  of  energy.  Ic 
r    ^-fior^tiotw  tViP,  r^^onif'itinn  ''alorimetcr  wiU  b^  used.     A  mot 
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Iff  the  rapidity  of  digestion  of  cheese  has  also  been  devised, 
lepends  on  variations  m  the  elimination  of  nitrogen. 

I  the  aid  of  the  respiration  calorimeter  it  is  also  proposed  to 
le  the  studies  of  the  energy  requirements  of  persons  of  different 
ind  engaged  in  different  sorts  of  muscular  and  mental  work. 
3tofore,  experimental  methods  will  receive  attention, 
ccasion  offers,  studies  of  the  nutritive  value  of  tropical  food 
lis  and  food  requirements  of  persons  living  in  hot  climates  will 
inued  at  the  Hawaii  Agricultural  Experiment  Station. 

le  University  of  Illinois  it  is  proposed  to  jiay  attention  to  the 
3ilifcy  of  meat  and  meat  products,  with  special  reference  to  the 
3ility  of  meat  dishes,  as  compared  with  rations  composed  of 
ingredients  not  cooked  together,  and  to  study  the  effects  of 
lethods  of  cooking  than  boiRng  and  roasting  upon  the  nutritive 
f  the  cooked  product,  the  losses  sustained  in  cooking,  and  simi- 
stions.  It  is  also  proposed  to  reduce  to  pedagogical  form  the 
nount  of  information  which  has  accumulated  in  connection  with 
leat  investigations,  in  order  that  teachers  of  home  economics  in 
icultural  colleges  and  other  educational  institutions  may  have 
lefit  of  the  data  in  their  work.  j 

siana  is  an  important  center  for  the  rice  industry  of  the  United 
and  the  Louisiana  Experiment  Station  offers  exceptional  facil- 
r  studying  the  nutritive  value  of  rice  and  rice  products.  It  is 
re  proposed  to  begin  a  series  of  cooperative  investigations 
NiW  show  how  thoroughly  rice  is  digestea,  the  effect  of  different 
s  of  cleaning,  polishing,  and  preparing  rice  for  the  market 
s  food  value  and  the  possibilities  or  using  rice  polish  and  other 
lucts  as  food  and  related  questions. 

le  Maine  Agricultural  Experiment  Station  digestion  experiments 
tern  plated  with  water-ground  corn  meal  prepared  for  the  table 
riety  of  ways  and  other  com  products,  in  order  that  these  may 
pared  with  ordinary  corn  meal  as  regards  digestibility  and  the 
itritive  material  which  they  supply  to  the  body.     Special  atten- 

II  also  be  paid  to  the  character  and  amount  of  the  metabolic 
ts  which  result  from  the  digestion  of  the  food  materials  under 
ration. 

le  University  of  Minnesota  it  is  proposed  to  study  the  ease  and 
^hness  of  digestion  of  flour  products  other  than  bread  by  artificial 
)n  experiments,  which  it  is  believed  are  particularly  well  suited 
3roblem,  and  to  compare  the  digestibility  of  dishes  containing 
id  several  other  ingredients  with  a  ration  of  similar  materials 
)ked  together,  and  to  stud}"  the  relation  between  methods  of 
ig  and  preparing  the  dough  and  similar  factors  upon  the  flavor, 
,  and  appearance  of  bread  produced. 

ies  of  the  ash  constituents  of  food  will  be  continued  at  Columbia 
sity,  New  York,  special  attention  being  paid  to  calcium  and 
iium,  the  object  of  the  investigations  as  a  whole  being  to  obtain 
which  will  show  the  amount  of  these  constituents  required  per 
an  average  and  the  foods  and  food  combinations  best  fitted  to 
them,  in  the  same  way  that  the  previous  investigations  have 
d  similar  data  with  reference  to  iron. 

ould  be  remembered  that  up  to  the  present  time  very  little 
e  information  has  been  available  regarding  the  relative  value  of 
aeral  constituents  of  food,  the  quantities  of  each  which  are 
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Decided,  and  similar  questions.  These  topics  are  of  great  importoitt 
from  a  dietetic  standpoint,  and  also  from  the  standpoint  of  theeffectd 
different  mineral  constituents  of  soil  and  fertilizers  upon  varioua crops 
raised  for  food  purposes. 

In  cooperation  with  Teachers'  College  of  Columbia  University  it » 
proposed  to  continue  investigations  which  have  reference  to  tke 
pedagogics  of  nutrition. 

The  plans  which  have  been  formulated  also  contemplate  studies  it 
the  University  of  Tennessee,  to  ascertain  the  kinds  and  amoante  of 
foods  used  in  different  institutions  and  by  other  large  groups  fed 
under  a  variety  of  conditions. 

With  our  present  resources,  supplemented  by  the  eenerous  nelprf 
the  cooperating  institutions,  it  is  possible  to  continue  the  work  already  I 
under  way,  and  as  certain  phases  of  the  investigation  are  completed  i*' 
from  time  to  time  to  make  at  least  a  beginning  along  some  of  the  new  U' 
lines.     It  is  not  possible,  however,  to  adequately  meet  the  de      i  F 
for  information  (necessarily  dependent  upon  investigation)  wfadca     V 
made  by  teachers  in  the  agricultural  colleges,  universitien,  med      1? 
colleges,  and  other  educational  institutions,  and   by    instructors  « 
domestic  science,  students,  institution  managers,  and  those  inters      |- 
in   settlement  work  and    other  philanthropic  enterprises,   nor  we 
requests  made  by  the  general  public  for  miscellaneous  information 
regarding  nutrition  anasummaries  of  the  data  already  accumulated. 

In  the  United  States  there  ai*e  44  agricultural  colleges  for  white 
students,  or  other  similar  institutions  receiving  Government  aid,  where 
courses  in  home  economics  are  given,  and  45  similar  institutions  for 
colored  people.  This  list  does  not  include  the  schools  maintained  in 
the  Army  and  Navy  for  instruction  in  the  preparation  of  food  and 
similar  topics.  Aside  from  the  institutions  enumerated  there  are  at 
least  50  schools  of  collegiate  grade  where  instruction  is  given  regard- 
ing food  and  nutrition  and  other  branches  of  home  economics,  and  at 
least  100  institutions  where  the  course  is  not  so  advanced  as  that  given 
in  colleges.  Sttitistics  are  not  available  regarding  the  number  of  med- 
ical colleges  which  give  special  courses  in  nutrition  and  dietetics,  but 
it  is  safe  to  say  that  in  almost  every  such  institution  some  attempt  is 
made  to  cover  these  su])jects.  The  total  number  of  high  and  grade 
schools  where  instruction  is  given  along  these  lines  is  very  large. 

In  view  of  the  widespread  interest  in  the  work  and  the  important 
bearing  of  the  food  probh^ni  on  the  development  of  the  agricultural 
resources  of  the  country,  and  upon  the  instruction  at  the  agricultural 
colleges  and  other  institutions,  it  seems  obvious  that  thepe&gO|^csof 
nutrition  should  receive  attention,  and  it  is  a  matter  of  great  impor- 
tance to  formulate  the  available  data  in  such  a  way  that  the  subjects 
may  be  more  satisfactorily  taught  than  is  at  present  the  case.  Such  a 
plan  necessitates  closer  cooperation  with  teachers  and  investigators, 
and  it  is  very  important  that  the  Department,  interested  as  it  is  in 
agricultui-al  education,  should  make  a  closer  study  of  the  courses  of 
instruction  in  home  economics  or  domestic  science,  pai*ticularly  the 
bmnches  of  this  subject  which  pertain  to  agriculture,  as  they  are  taught 
n  the  agricultural  colleges  and  other  institutions  throughout  the 
"ountry,  with  a  view  to  aiding  teachers  in  their  work  to  a  gi^ter 
poaree  than  at  present. 

•^p^ivfn^.to^'  ♦^Avt-books  o"  f^^  and  nutrition  (important  branches 
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economics^  are  not  available,  and  at  present  a  large  propor- 
e  teachers  m  the  agricultural  colleges  and  other  schools  depend 
tment  publications  to  supply  their  place.  There  is  a  demand 
nutrition  publications,  both  technical  and  popular,  like  those 
^d,  and  also  for  new  series  on  somewhat  different  lines.  For 
simple  leaflets  are  needed  for  instruction  in  primary  grades, 
s  showing  in  graphic  form  the  results  of  nutrition  investiga- 
s^ell  as  leaflets  giving  directions  for  preparing  specimens  and 
strative  material. 

$o  important  to  gather  together  and  place  in  pedagogical  form 
y  scattered  facte  relating  to  food  values,  food  economy,  the 
ind  transportation  of  food,  the  principles  which  underlie 
proper  food  combinations,  body  requiremente,  digestibility 
ine  of  food,  the  possibilities  of  introducing  new  food  proa- 
3monstrating  the  great  food  value  of  many  materials  which 
isent  generally  unappreciated,  and  related  questions.  In  the 
>f  agronomy,  animal  production,  and  other  agricultural  topics, 
cal  work  undertaken  under  the  auspices  of  the  Department, 
ar  to  that  proposed,  has  resulted  in  the  formulation  of  very 
•ry  courses  of  mstruction,  and  it  seems  certain  that  this  plan 
re  eaually  good  resulte. 

much  information  regarding  the  resulte  of  nutrition  investi- 
as  been  already  disseminated,  there  is  need  of  a  more  effec- 
im  for  showing  the  people  in  rural  regions  and  towns  the 
benefits  to  be  derived  from  the  systematic  application  of 
ulte  in  the  home.  A  plan  has  therefore  been  prepared  for 
ing  demonstration  work  on  food  subjecte  in  a  way  which 
5e  gained  in  other  lines  has  shown  to  be  satisfactory.  It  is 
to  send  competent  instructors  to  representative  assemblies 
nt  regions  of  the  country  to  give  short  courses  and  demon- 
regarding  the  relative  value  of  the  ditterent  agricultural 
which  are  used  as  food  and  in  the  principles  of  nutrition  and 
ne  of  living,  basing  their  teaching  on  the  large  amount  of 
lable  as  a  result  of  the  nutrition  investigations.  For  this 
ation  work  it  would  be  best,  doubtless,  to  select  localities 
ve  manifested  most  interest  in  the  problem  and  which  may  be 
active  centers  for  the  dissemination  of  information  to  large 
of  people.  A  preliminary  study  of  the  situation  has  made  it 
lat  the  demand  already  exists  for  work  of  this  nature, 
oposed  that  the  Department  demonsti'ators  shall  meet  organ- 
)f  teachers,  mothers,  and  home  makers  and  bring  to  their 
the  most  important  facts  regarding  the  relative  food  value 
nt  food  crops  and  other  food  products;  suitable  food  combi- 
lietar\^  standards  and  ways  of  securing  a  rational  and  well- 
diet;  economy  in  the  purchase  of  food  and  in  the  use  of 
f  home  production;  sanitation  and  hygiene  as  related  to  the 
age,  handling,  and  marketing  of  food;  the  conservation  of 
his  food  supply;  the  principles  which  underlie  cookery  and 
r  of  the  digestibility  and  utilization  of  food  by  the  body,  and 
•s  which  influence  the  functions  concerned  in  body  nutrition, 
of  such  teaching  will  necessarily  be  the  Department  techni- 
Dpblar  bulletins  reporting  and  summarizing  the  results  of  the 
investigations.     Series  of  specimens  illustrating  the  subject 
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graphically  could  also  be  provided,  as  well  as  charts  and  photo^pk' 
In  so  far  as  possible  it  is  proposed  to  work  in  connection  with  Statt 
institutions  and  oflScers,  teachers'  institutes,  farmers'  institutes',  dais 
for  home  study,  and  similar  organizations. 

The  object  of  this  work  will  be  to  aid  and  supplement,  rather  tha 
to  control,  the  work  along  these  lines  already  bein^  done  b}'  State  anfi 
local  organizations.  At  present  the  investigations  made  by  the  Depart- 
ment do  not  have  their  full  effect,  because  there  is  no  opportunity  for 
systematic  attempts  to  bring  them  to  the  attention  of  the  people  for 
whose  benefit  they  are  conducted. 

Success  has  attended  some  of  the  demonstration  work  which  tlit 
Department  of  Agriculture  has  undertaken  in  other  lines,  and  there  k 
every  reason  to  believe  that  demonstration  work  in  nutrition  would  be 
equally  successful.*  The  nutrition  investigations  as  at  present  carried 
on  are  well  organized  along  the  lines  which  must  be  the  foundation  of 
teaching  and  demonstration  under  any  circumstances,  and  in  the  futnn 
the  special  requirements  of  this  educational  work  should  be  borne  b 
mina  in  making  plans  for  investigations. 

Some  attention  has  already  been  given  to  making  plans  for  present- 
ing the  results  of  the  nutrition  investigations  in  the  way  outlined,  and 
it  IS  believed  that  by  the  means  proposed  it  is  possible  to  bring  the 
important  facts  of  nutrition  more  directly  to  the  nome  makers  than  in 
any  other  way.  A  moderate  outlay  for  work  of  this  kind  will,  it  b 
believ^ed,  make  the  publications  of  the  Department  on  human  nutri- 
tion far  more  effective  aids  toward  the  right  use  of  the  food  supply  of 
our  people. 

The  proper  and  economical  feeding  of  families  or  groups — that  is,  the 
best  methods  of  utilizing  the  food  products  which  come  from  farms, 
is  a  subject  the  importance  of  which  can  hardly  be  overestimated,  and 
a  knowledge  of  the  ini])ortant  facts  regarding  the  nutritive  value  of 
different  foods  can  not  fail  to  bring  a])out  improved  standards  of  living 
on  the  farms  and  in  other  places,  and  benefit  the  producer,  the  dis- 
tributer, and  the  consumer  of  food  products,  for  tneir  interests  are 
mutual. 

A  great  deal  of  information  is  already  available  and  it  is  each  year 
becoming  more  possible  to  apply  to  home  management  the  same  system 
of  control  of  conditions  which  has  been  so  successfully  applied  to  farm 
management  and  to  business  enterprises. 

Such  nutrition  work  as  that  in  which  the  Office  of  Experiment  Sta 
tions  is  engaged  is  intrinsically  important,  is  national  ia  its  scope,  anc 
is  directly  connecter!  with  agriculture,  and  especially  with  the  wori 
of  the  agricultural  colleges  and  experiment  stations.  To  provide  foi 
some  extension  of  this  work,  particulaily  by  increasing  the  studies o 
the  relative  nutritive  value  of  such  agricultural  products  as  cei 
crops,  fruits,  cheese  and  other  dairy  ])roducts,  and  meat,  and  thereia 
tive  proportions  in  which  such  foods  should  be  used  in  a  well-balance( 
diet,  ana  to  demonstrate  the  ways  in  which  the  results  of  nutritioi 
investigations  can  be  practically  applied  in  the  household  and  utilizer 
in  courses  of  instruction  in  agricultural  colleges  and  other  educatiooa 
institutions,  I  recommend  an  increase  of  $5,000  in  the  appropriatioi 
for  nutrition  investigations  for  the  fiscal  year  ending  June  30, 1908. 
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IRRIGATION   AND  DRAINAGE   INVESTIGATIONa 

Purpose  and  Scope. 

The  Irrigation  and  Drainage  Investigations  of  this  OflSce  continue 
to  be  under  the  immediate  supervision  of  Dr.  Elwood  Mead,  with  Mr. 
C.  G.  Elliott  as  chief  drainage  expert  and  Mr.  R.  P.  Teele  as  editorial 
assistant. 

In  my  report  three  years  ago  I  called  attention  to  the  need  for  skill 
and  economy  in  the  use  of  water  in  some  of  the  older  irrigated  dis- 
tricts because  of  its  scarcity  and  higher  price,  and  stated  that  this 
Office  had  begun  a  comprehensive  investigation,  in  cooperation  with  a 
number  of  S^tes  and  State  experiment  stations,  of  the  principles  and 
methods  which  will  conserve  water  applied  to  the  soil,  and  result  in  an 
increase  in  the  duty  of  water.  These  investigations  have  shown  that 
a  large  part  of  the  water,  under  ordinary  irrigation  practice,  is  worse 
than  wasted,  and  that  it  is  possible  through  better  methods  of  distribu- 
tion and  more  thorough  tillage  to  irrigate  much  more  land  with  the  same 
amount  of  water  and  to  benefit  both  soil  and  crops  while  doing  this. 

The  practical  value  of  these  results  is  so  obvious  as  not  to  require 
discussion,  but  they  are  referred  to  for  the  purpose  of  calling  atten- 
tion to  the  need  for  their  wider  dissemination  both  to  benefit  the  indi- 
vidual fanner  and  to  secure  the  largest  results  from  the  available 
water  supply.     The  reclamation  of  land  in  the  arid  region  is  now 

foing  on  more  rapidly  than  ever  before  in  the  country's  history.  The 
ederal  Government,  through  the  Reclamation  Service,  is  expending 
$40,000,^)00  on  canals  and  reservoirs  to  provide  water  for  the  irri- 
gation of  a  large  area  of  land  now  unoccupied.  Private  enterprise 
without  aid  or  supervision,  and  corporations  working  under  otate 
supei'vision  under  the  Carey  Act,  are  expending  many  millions  of  dol- 
lars on  irrigation  works  and  making  a  large  additional  area  of  land 
susceptible  of  being  farmed. 

The  important  problem  of  the  arid  West  is  now  not  money  but  men. 
The  need  is  for  farmers  to  settle  upon  and  improve  the  lands  now 
being  reclaimed.  These  settlers  will,  in  most  part,  come  from  humid 
sections,  and  they  will  have  to  begin  under  strange  surroundings  the 
practice  of  a  form  of  agriculture  of  which  they  know  nothing.  These 
settlers  need  to  be  helped  at  the  outset  by  practical  advice  and  direc- 
tion, and  if  not  so  helped  many  of  them  will  fail. 

There  is  equal  neea  for  practical,  instruction  and  demonstration  in 
the  semiarid  region.  Settlements  are  being  made  in  every  part  of 
this  vast  area  and  an  agriculture  distinct  in  its  conditions  from  that  of 
either  the  arid  or  humid  pails  of  the  country  is  being  built  up.  In 
this  the  small  but  highly  cultivated  irrigated  area,  supplied  with  water 
from  wells  or  storage,  is  to  be  a  saving  factor,  important  because  of 
the  seeuritv  and  comfort  which  it  will  contribute  to  the  arid  farm. 
Here  the  methods  and  tools  for  providing  water  and  tilling  the  soil  to 
conserve  moisture  are  all  important,  and  they  should  be  determined  by 
scientific  investigation  and  brought  into  general  use  by  practical  illus- 
tration and  demonstration. 

These  broad  fields  of  western  agricultural  development  have  been  the 
subject  of  much  earnest  study  on  the  part  of  myself  and  my  assistants  in 
this  work,  in  order  to  determine  our  duties  and  responsibilities  and  to 
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outline  definitely  the  work  coming  within  the  scope  of  these  iDvestigi-|  th< 
tions  which  will  most  benefit  the  farming  interests  and  promotetkl  wl 
growth  and  prosperity  of  the  arid  and  semiarid  sections.  ThefieWi?!  t*^ 
so  large  and  varied  that  much  discrimination  must  be  exercised ia I  Ti 
determining  where  work  should  be  carried  on  and  what  this  Office  naj  I  ti 
or  may  not  do.  |  k 

As  a  result  I  have  reached  the  following  conclusions: 

(1)  That  advanced  investigations,  to  determine  the  principles  whicb 
govern  the  conservation  of  irrigation  water  and  the  methods  of  irri- 
gation and  tillage  which  will  bring  the  highest  service  from  land  id! 
water,  should  be  continued.  The  demand  for  more  information  in  the 
older  districts,  where  water  is  scarce  and  costly,  has  grown  with  eack 
year  since  these  investigations  began,  while  what  has  been  learned  i? 
being  utilized  to  save  water  and  increase  yields  on  many  farms  whick 
were  sagebrush  deserts  three  years  ago. 

(2)  The  encouragement  and  aid  of  beginners  by  practical  instruction 
and  demonstration  should  bo  greatly  extended.  The  services  of  the 
few  experts  who  have  l)een  employed  have  l>een  so  valuable  that  every 
attempt  we  have  thus  far  made  to  withdraw  one  of  this  force  from  the 
district  or  State  to  which  he  was  first  assigned  has  met  with  protects 
from  public  officials  and  com nnuii ties  that  could  not  be  disregarded. 
Ever}'^  one  of  these  men  has  remained  a  fixture  where  he  started.  This, 
however,  has  prevented  us  from  complying  with  requests  for  similar 


action. 

In  addition  to  furnishing  instruction  and  demonstration  of  the  best 
methods  of  irrigation  to  settlers  under  Carey  Act  projects,  it  is  believed 
that  the  same  sort  of  aid  should  now  be  given  to  the  farmers  under 
Government  reclamation  works.  The  construction  of  these  works  has 
progressed  i^apidly  and  to  the  satisfaction  of  all  concerned.  There  is 
now  a  large  area  of  land  ready  for  settlers,  and  this  area  will  soon  be 
increased  by  the  completion  of  a  numl)er  of  large  canals  on  which  work 
is  far  lulvanced.  We  ther(»fore  confront,  as  has  recently  been  stated 
by  President  Roosevelt,  ''the  critical  question  of  how  best  to  utilize 
these  reclaimed  lands."  This  applies  both  to  affording  encouragement 
to  farmers  to  undertake  settlement  and  in  showing  them  how  to 
succeed.  Without  exception,  the  first  year  will  be  the  trying  year  for 
these  settlers.  It  is  then  that  the  largest  expenditure  has  to  i>e  made 
and  the  i>lans  for  applying  water  adopted.  Nothing  will  do  so  much 
to  give  these  set  tick's  confidence  or  contribute  so  much  to  satisfactory 
results  as  (expert  practical  advice  and  direction  about  the  plan  of  irn- 
gation  to  be  adopted,  the  irrigation  tools  to  be  bought,  and  the  methods 
to  be  followed  in  s])reading  water  over  their  fields. 

(8)  The  settlement  of  the  semiarid  region  now  going  on  has  given 
great  importance  to  the  utilization  of  small  or  intermittent  water  sup- 
plies for  the  irrigation  of  from  1  to  10  acres  on  each  farm  in  this  region. 
The  security  and  comfort  of  these  homes  will  be  more  certainly  pro- 

notod  in  this  way  than  in  any  other. 
A.S  yet  this  kind  of  irrigaticm  is  an  experiment  with  ereat  possibili- 

les  but  many  unsolved  questions.     Many  farmers  womd  avail  thcm- 
<ciUrr,s  jf  its  benefit  if  they  knew  what  it  would  cost  and  the  methods 
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\y  should  follow.  The  immense  volume  of  storm  and  flood  waters 
nich  now  run  to  waste  can,  it  is  believed,  be  utilized  and  add  greatly 
» the  population  and  productive  capacity  of  the  Great  Plains  region. 
bis  OfEce  has  undertaken  to  gather  and  systematize  the  informa- 
on  needed,  and  has  designated  this  feature  of  its  work  "irrigation 
^tension." 
At  the  outset  of  this  investigation  printed  reports  and  bulletins  were 

ied  upon  almost  entirely  in  making  results  available  for  farmers. 
^  hile  these  are  valuable,  they  are  not  enough.  For  the  purposes  of 
Lvanced  research  and  practical  illustration,  publications  must  be  sup- 
cemented  by  field  stations  or  demonstration  farms,  where  methods. 

Is,  and  results  can  all  be  seen  and  studied.  This  conclusion  is  based 
1  the  results  of  the  demonstration  farms  which  are  now  being  con- 
i<     id  by  this  Office  in  California,  Nebraska,  and  Wyoming.     The 

jon  near  Cheyenne,  Wyo.,  was  visited  the  present  season  by  more 

I  6,000  farmers,  and  to  each  of  these  visitors  the  impressions  and 

s    ►ns  were  made  vivid  and  the  instruction  was  provided  at  less  cost 

I  inis  way  than  it  could  have  been  in  any  other.     The  equipment  and 

•r^ung  on  of  demonstration  farms  has  therefore  become  an  essential 
mature  of  the  educational  work  in  irrigation  done  by  this  Office, 
uch  farms  are  now  being  equipped  in  cooperation  with  the  State 
xperiment  stations  in  Colorado,  iaaho,  and  Wyoming. 

It  is  believed  that  in  addition  to  this  such  a  farm  should  be  estab- 
[shed  on  each  important  Government  reclamation  project,  where  the 

eparation  of  land  for  irrigation  and  the  methods  and  times  of  apply- 
tt^  water  should  be  under  the  direction  of  an  irrigation  expert  from 
his  Office.  This  farm  would  illustrate  to  beginners  and  intending  set- 
ters how  they  should  go  to  work.  In  addition,  it  should  be  a  part  of  the  ' 
luty  of  this  expert  to  give  practical  directions  and  advice  to  tne  farmers 
n  carrying  out  this  work  on  their  own  lands.  He  should  also  conduct 
►riginal  experiments  and  investigations  to  determine  the  improvements 
jid  modifications  of  good  practice  which  would  be  best  adapted  to  the 
)eculiarities  of  their  soil  and  climate.  The  establishment  of  these 
arms  and  the  giving  of  this  practical  advice  will  be  of  individual 
ervice  both  in  getting  the  right  kind  of  settlers  on  the  various  projects 
nd  in  giving  them  a  good  start  on  the  road  to  success.  Once  started, 
here  is  no  aoubt  that  these  settlers  will  succeed  and  be  enabled  to 
:stablish  homes,  pay  the  cost  of  their  water  right,  demonstrate  the 
wisdom  of  the  irrigation  law,  and  insure  that  the  reclamation  fund 

11  be  prompt  in  starting  to  revolve. 

(4)  Even  in  the  humid  sections  of  the  country  irrigation  is  essential 
or  certain  crops,  such  as  rice,  and  is  an  effective  insurance  against 
Irought  which,  even  when  of  short  dumtion,  is  disastrous  tosuchcrops 
is  vegetables  and  fruits.  The  irrigation  of  rice  along  the  Gulf  coast 
s  of  recent  development,  and  there  is  need  of  information  as  to  the 
)est  practice  in  rice  culture  as  regards  both  irrigation  and  drainage. 
5uch  investioration  has  been  carried  on  by  this  Office  in  Louisiana  and 
Texas  since  1901  and  should  be  continued. 

Investigations  already  made  as  to  the  irrigation  of  market  gardens 
n  the  East  show  that,  notwithstanding  the  fact  that  water  is  much  more 
)lentiful  than  in  the  West,  its  cost  to  farmers  is  much  greater,  owing 
o  the  lack  of  information  as  to  the  cheapest  and  best  methods  of  secur- 
ng  it.     The  work  already  done  in  collecting  information  as  to  what 
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has  been  done  and  the  methods  in  use  should  be  supplemented  byil  . 
study  of  the  improvements  which  can  be  made  looking  to  thecheapw-l  ^ 
inff  of  water  supplies  and  better  methods  of  application. 

(5)  In  the  United  States  about  600,000  acres  are  irrigated  with 
pumped  water,  and  there  are  immense  additional  areas  which  can  br 
supplied  with  water  in  no  other  way.  It  is  of  great  importance ibtt 
those  who  are  to  reclaim  this  land  be  supplied  with  information  as  to 
the  cost  of  machinery,  cost  of  operation,  and  the  efficiency  of  machinery. 
A  large  amount  of  information  regarding  plants  now  in  use  has  be« 
collected  and  published,  and  tests  to  determine  the  relative  cost  auJ 
efficiency  of  diffeient  types  of  pumps  and  engines  and  of  different 
kinds  of  fuel  were  carried  on  in  1904,  1905,  and  1906,  and  should  be 
continued. 

(6)  I'here  are  certain  broad  questions  of  public  p)oliey  which  affect 
both  public  and  private  enterprise  which  this  Department  has  been 
called  upon  to  investigate.  Among  these  is  the  relation  of  the  State 
and  Fecleral  governments  to  the  control  of  water  supplies,  and  the 
working  out  of  l)usiness  agreements  for  the  supplying  of  water  to 
farms  which  will  be  fair  to  all  parties  and  promote  economy  in  the 
use  of  water. 

In  the  past  this  Office  has  made  studies  as  to  the  effects  of  laws  now 
in  force  in  some  States  and  of  the  lack  of  laws  in  other  States.  Since 
the  beginning  of  this  work  there  has  been  a  large  amount  of  legisla- 
tion on  this  subject  and  our  published  I'eports  have  done  much  to 
direct  this  into  the  best  channels.  This  work  is  being  supplemented 
by  studies  of  the  existing  forms  of  organization  and  business  ar^ang^ 
ments  to  determine  what  forms  aiford  the  best  security  for  the  capital 
invested  and  give  the  best  assurance  that  the  water  will  be  distributed 
equitably  among  farmers. 

(7)  When  drainage  became  a  part  of  the  work  assigned  to  the  Office 
of  Exj)erinient  Stations  the  most  urgent  demand  For  it  came  from 
the  irrigated  lands  of  the  far  West.     When  water  was  first  applied  to 
these  lands  the  dryness  of  the  soil  appeared  to  be  the  only  Iwirrierto 
its  productiveness.     Abundant  supply  and  free  use  of  water  produced 
higiily  gratifying  results,  but  copious  irrigation  and  natural  waste 
from  canals  soon  developml  swamps  and  alkali  areas  in  the  lower 
levels  and  greatly  curtailed  the  area  of  land  which  formerly  had  been 
productive.     Lands  for  which  valuable  water  rights  had  been  obtained 
and  upon  which  great  expense  and  care  had  been  lavished  had  become 
partially  or  wholly  unproductive  before  the  cause  of  the  injury  was 
susp(H't(^d  or  the  siMiousness  of  the  situation   appreciated.     At  the 
beginning  of  our  investigations  it  was  not  uncommon  to  find  10  per 
cent  or  inon*  of  the  acreage  of  some  farms  seriously  injured  from  a 
new  and  hitherto  unsuspected  source.     When  it  became  apparent  that 
the  cause  of  this  was  the  rise  of  ground  water  and  consequent  over- 
saturation  of  the  subsoil,  a  condition  difficult  for  irrigators  to  appre- 
ciate, demands  were  at  once  made  upon  this  Office  for  information 
upon  land  drainage  and  for  assistance  in  devising  practical  methods 
"or  restoring  fields  to  tlii^r  former  productiveness.     The  importance 
•nd,  in  a  measure  at  least,  the  extent  of  the  field  were  soon  seen*  but 
t  was  not  then  easy  to  outline  clearly  the  character  and  scope  of  the 
•^vestigations  that  should   be  undertaken.     An  examination  of  the 
ar'»"'    I'Ods  brought  out  the  fact  that  the  evil  was  more  widespread 
.in.     ,.    \rtii    .p-^r-owonfoH    apc"  "^Hs  Spreading  rapidly  in  the  older 
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"Tigated  sections;  and  further,  that  certain  peculiarities  in  the  source 
Jid  movement  of  the  ground  water  required  some  modifications  of  the 

ill-established  drainage  practice  in  humid  sections  if  it  were  to  be 

?cessf  ully  applied  to  irrigated  lands. 

The  water  which  produces  a  permanently  saturated  condition  of  the 

1  in  some  cases  has  its  origin  at  a  considerable  distance  from  the 

d  affected,  percolating  through  the  subsoil  before  it  appears  at  the 

rface;  in  others  it  arises  from  leakage  of  canals  and  from  waste  from 
irrigated  fields  near  at  hand,  but  in  all  cases  saturation  moves  upward 
from  some  impervious  formation,  at  last  appearing  near  the  surface. 

Previous  to  the  appearance  of  water  near  the  surface  alkali  not 
infrequently  accumulates  and  injures  crops.  Hardpan,  a  stony  stratum 
usually  found  in  arid  soils,  deflects  the  course  of  soil  water,  in  many 
instances  causing  patches  of  saturated  soil  accompanied  b}^  alkali.  The 
subsoil  is  often  so  completely  saturated  to  a  deptn  of  5  to  7  feet  that 
drainage  ditches  can  be  excavated  and  maintained  onlj?^  with  great  dif- 
ficulty, especially  where  they  are  required  to  be  deep  m  order  to  inter- 
cept the  water  currents  having  their  sources  at  higher  levels. 

The  drainage  work  of  this  OfBce  includes  the  engineering,  agri- 
cultural, legal,  and  business  problems  involved  in  the  reclamation  of 
overwatered  lands.  The  work  thus  far  done  has  been  confined  to 
important  projects  where  there  is  need  of  State  or  community  action  in 
order  to  establish  sufficient  d  rainage  systems.  In  some  sections,  where 
farmers  do  not  appreciate  the  value  of  drainage  or  have  doubts  as  to 
its  feasibility,  demonstrations  on  a  small  scale  have  been  made.  In 
others,  where  the  isolated  attempts  of  individuals  to  drain  their  own 
farms  are  inadequate,  definite  plans  and  estimates  for  more  compre- 
hensive projects  have  been  prepared  as  ^n  encouragement  to  self-nelp 
and  to  insure  proper  results  when  the  work  is  done. 

Such  a  variety  of  conditions  are  encountered  that  special  examina- 
tions, and  in  some  instances  experiments,  are  required  prior  to  the 
adoption  of  an}'  plan  of  improvement.  It  is  now  well  understood  by 
irrigators  that  aaequate  dramage  is  the  first  and  most  important  step  to 
be  taken  in  the  reclamation  of  water-logged  land  and  also  in  the  removal 
of  alkali  resulting  from  oversaturation.  The  results  obtained  from 
drainage  svstems,  installed  in  accordance  with  plans  made  under  the 
supervision  of  our  drainage  engineers,  though  not  unaccompanied  with 
difficulties,  have  been  successful  and  the  cost  of  such  work  has 
been  kept  within  profitaf)le  limits.  As  the  results  have  become  known 
the  work  has  been  enlarged  and  extended  by  farmers  at  their  own 
expense,  thus  indorsing  in  a  most  practical  way  the  methods  that  have 
been  suiifgested  and  recommended  for  the  prevention  of  the  evil  and 
the  restoration  of  the  injured  lands. 

Work  in  the  State  of  UUih  may  be  referred  to  as  one  example.  In 
1904  two  farmers  at  Hyde  Park,  Cache  County,  with  the  assistance 
and  under  the  direction  of  this  Office,  laid  tile  drains  to  reclaim  wet 
meadow  land  for  the  growing  of  the  more  profitable  crops  of  grain 
and  sugar  beets,  and  to  prevent  the  ruin  of  adjoining  beet  fields  upon 
which  ground  water  was  encroaching  to  an  injurious  extent.  But  few 
drains  were  used,  but  they  were  of  ample  size  and  placed  4  feet  deep. 
The  cost  of  the  drainage  was  approximately  $11  an  acre.  The  wet  mea- 
dow was  broken  and  planted  to  wheat,  which  yielded  50  bushels  per  acre. 
The  sugar  beets  which  followed  the  wheat  promise  a  yield  of  20  tons 
per  acre  and  a  gross  return  of  $90  per  acre.     The  field  when  in  grass 
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did  not  give  a  return  to  exceed  $20  an  acre  and  the  land  was  yeiiij 
becoming  more  swampy.  Owners  of  similar  land  in  that  localitj  are 
now  extending  the  work  with  great  confidence  in  the  results.  It  is 
observed  that  di-ains  were  laid  in  a  field  in  the  fall  of  1905  where  wheit 
was  destroyed  by  seep  water  and  surface  alkali.  The  crop  of  1906 
was  excellent,  both  water  and  alkali  having  disappeared  as  a  result  of 
the  drainage  provided  the  fall  previous. 

The  Utah  legislature  of  1904-5  made  a  liberal  appropriation  for 
irrigation  and  drainage  investigations,  $4,000  of  which  was  set  aside 
for  drainage,  together  with  a  like  amount  appropriated  from  thb 
Ofliee,  which  constitutes  a  fund  for  cooperative  experiments  in  the 
State.  These  have  been  established  in  four  different  counties.  Those 
installed  in  1905  in  Emery  and  Washington  counties  were  attended 
with  unusual  difficulties  in  construction,  arising  from  the  structnre 
and  saturated  condition  of  the  soil.  The  outlook  for  their  success, 
however,  is  so  favorable  that  other  work  has  been  started,  without 
assistance  from  the  cooperative  fund,  where  drainage  was  formeriv 
pronounced  impossible  and  visionary.  Drains  in  these  several  locali- 
ties are  regarded  as  experimental.  Observations  of  the  fluctuations 
of  the  ground  water  are  recorded  weekly  to  determine  the  manner  m 
which  the  drains  affect  the  water  table,  and  such  modifications  are 
made  in  the  drains  as  miimte  observations  show  are  necessary  in  order 
that  the  best  method  of  reclaiming  the  land  may  be  developed. 

The  experimental  drainage  work  in  the  Yakima  Valley ,  Washington, 
is  of  older  standiiig  and  has  established  the  practicability  of  draming 
the  lands  which  are  injured  by  w^aste  surface  and  underground  waters 
which  flow  from  the  higher  irrigiited  lands.  As  a  result  of  the  exe- 
cution of  a  single  project  laid  out  by  this  Office  (described  in  Report 
of  Drainage  Investigations  for  1903),  there  have  been  3  miles  of  drains 
of  the  covered  type  constructed  on  lands  contiguous,  5  drainage  di^ 
tricts  have  been  organized  in  the  county  under  the  State  law,  and  not 
less  than  35  miles  of  open  and  covered  drains  constructed.  The 
lands  covered  by  district  organizations  are  injured  more  or  less  by 
alkali,  and  farmers  are  already  taking  measures  to  restore  such  fields 
or  parts  of  them  as  have  been  injured.  It  should  not  be  assumed 
that  the  drainage  and  restoration  of  these  lands  is  an  easy  task.  In 
many  rc^spocts  the  undertaking  is  beset  with  more  perplexities  and 
difficulties  than  usually  attend  the  bringing  of  water  to  tne  land  in  its 
original  arid  state. 

The  practicability  of  underdraining  the  stiff  black  clay  soils  occur- 
ring in  the  humid  belts  ha^  been  questioned  by  some  and  denied  by 
others.  Kxperiniental  drains  were  planned  and  executed  under  tb'e 
supervision  of  this  Office  at  the  expense  of  a  landowner  during  the 
fall  of  1905  to  test  the  efficiencv  of  such  drains  in  the  heavy  sous  of 
the  valley  lands  of  the  Neosho  Iliver,  Kansas.  Repoils  from  the  field 
sustain  the  prediction  that  the  yield  of  corn  from  this  tile-drained 
land  will  be  four  times  as  great  as  upon  the  field  adjoining  it,  which 
is  not  diuined.  As  a  result  of  this  all  aoubt  upon  that  point  is  removed 
and  the  underdrainage  of  other  similar  lana  in  that  vicinity  is  being 
prosecuted  with  diligence. 

n  the  humid  States  drainage  promises  to  do  as  much  for  agricultnre 
i-.^  irrigation  will  do  in  the  arid  ones.  The  area  of  land  needing 
irainnge  is  about  equal  to  the  area  which  can  be  irrigated  and  much 
->f  It  '^«<i  p'liipi  pr'^Hii/^^M-r  r.Qpar'5f,y.    This  land  at  present  has  lit 
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iT  no  value  for  agricultural  purposes,  is  a,  menace  to  the  health  of  the 
urrounding  country,  and  a  serious  obstacle  to  the  development  of 
nufactures  and  commerce.  During  the  past  few  years  there  has 
en  a  marked  awakening  to  the  latent  possibilities  of  the  lands  requir- 
ng  drainage  and  general  movement  for  the  reclamation  of  these  lands 
s  now  going  on.  This  has  led  to  a  constantly  increasing  number  of 
•equests  for  advice  and  investigations  by  this  Office. 

Drainage,  like  irrigation,  is  a  matter  requiring  organization  and  a 
tonsiderable  measure  of  public  supervision.  The  first  step  in  the 
"eclamation  of  land  by  drainage  is  the  enactment  of  proper  laws  for 
he  organization  of  drainage  districts,  and  to  fix  the  legal  and  business 
irrangements  under  which  money  for  the  work  is  to  be  raised  and  the 
)enefits  determined.  The  experts  of  this  Office  have  been  frequently 
led  upon  by  State  officials,  legislators,  and  the  managers  of  oistrict 
iterprises  for  advice  and  suggestions  as  to  both  laws  and  policies, 
in  those  sections  where  drainage  will  be  of  the  most  benefit  the  obstacles 
:o  be  overcome  are  so  great  that  the  work  will  not  be  undertaken  until 
;here  is  better  understanding  of  the  subject  and  a  general  agreement 
IS  to  policies  that  should  be  followed. 

This  need  for  definite  information  as  a  basis  for  future  action  was 
»hown  by  a  number  of  bills  and  resolutions  introduced  at  the  last 
session  of  Congress,  similar  to  H.  R.  20022,  which  required  the  Sec- 
retary of  Agriculture  to  prepare  and  submit  a  report  to  Congress, 
riving  the  following  information: 

First.  The  location  and  area  of  lands  in  the  United  States  that  are  swamp  and 
)verflowed  and  susceptible  of  being  drained  and  made  fit  for  agriculture. 

Second.  The  value  and  effect  of  drainage  on  such  land  and  on  the  public  health 
ind  upon  agriculture. 

Third.  Existing  legislation  of  the  different  States  and  localities  on  the  subject  of 
irainage  and  operations  thereunder. 

Fourth.  Foreign  drainage  policies  and  their  result,  and  the  relation  of  the  Federal 
jovemment  to  local  authorities  and  legislation  on  said  subject. 

While  the  pressure  for  information  and  advice  with  respect  to  the 
Irainage  of  particular  areas  has  delayed  the  beginning  of  a  study  of 
ihe  broader  phases  of  the  subject  outlined  in  the  above  inquiries,  this 
vork  has  now  been  taken  up  and  data  regarding  the  lands  needing 
Irainage  and  the  laws  and  policies  governing  drainage  in  the  several 
states  IS  being  collected  and  compiled. 

The  demand  for  the  extension  of  the  work  of  this  Office  in  irrigation 
md  drainage  has  been  so  widespread  and  urgent  during  the  past  year 
hat  Congress  at  its  lairt  session  made  appropriations  for  these  branches 
)f  our  service  materially  in  excess  of  the  estimates  submitted.  In 
pite  of  this  increase  of  our  funds  the  pressure  for  this  work  is  so 
rreat  that  it  will  not  be  possible  for  us  to  satisfy  all  reasonable 
lemands  the  present  year.  1  therefore  recommend  that  the  appropri- 
ition  for  the  irrigation  and  drainage  investigations  for  the  fiscal  year 
.908  be  not  less  than  $150,000. 

Irkigatiox  and  Drainage  Work  in  the  Several  States. 

The  following  statements  show  the  character  of  the  work  done  in 
905  and  1906  in  the  several  States: 

irrigation. 

California. — The  work  in  California  is  under  the  direction  of  Prof. 
i.  Fortier,  whose  headquarters  are  at  Berkeley,  at  the  State  experi- 
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ment  station,  which  furnishes  office  room  free  of  charge.  The  Sui 
of  California  also  contributed  $7,500  toward  the  expenses  during  lb 
past  fiscal  year. 

During  the  seasons  of  1904  and  1905  tests  of  pumps  in  use  wen 
made  by  Professor  Le  Conte,  of  the  State  University,  and  Mr.  Tiit, 
of  this  Office.  Results  of  the  work  in  1904  were  published  last  yeir 
(O.  E.  S.  Bui.  158),  and  during  the  winter  of  1906  a  report  of  the  teste 
made  in  1905  was  prepared.  . 

The  experiments  begun  in  1904  by  Professor  Fortier  to  detenniM  ■ 
quantities  of  water  consumed  by  plants  in  the  processes  of  growth, 
and  the  amounts  of  water  lost  by  evaporation  unaer  different  methods 
of  cultivation,  were  continued  during  the  season  of  1905  and  supple- 
mented by  studies  of  the  percolation  of  water  in  surface  irrigation  to 
determine  what  proportion  of  it  passed  beyond  the  reach  of  plant 
roots  in  diiferent  soils  and  under  various  met&ods  of  application.  The 
latter  work  was  done  by  Prof.  R.  H.  Loughridge,  of  the  University  of 
California.  The  reports  of  this  work  are  now  being  prepared  for 
publication. 

In  1906  a  study  of  how  to  prevent  seepage  in  ditches  and  canals  v»s 
begun  in  cooperation  with  the  State  experiment  station  of  Californii  I 
by  Prof.  B.  A.  Etchevery,  of  the  University  of  California.  It  has 
included  an  examination  of  canal  linings  already  in  u^e  throughout  south- 
ern California  and  experiments  at  Modesto  to  determine  the  efficiency 
of  crude  oil,  asphalt,  cement,  and  clay  for  lining  and  puddling  canaL<. 

In  the  Imperial  Vallev,  in  southern  California,  measurements  of  the 
quantities  of  water  used  on  new  lands  are  being  made  and  methods  of 
canal  management  are  being  studied  bv  C.  E.  Tait,  of  this  Office. 

In  the  valley  of  Cache  Creek,  in  Yolo  County,  the  quantity  of  water 
diverted  bv  a  number  of  ditches  is  being  measured  to  determine  the 
gross  duty  of  water,  and  under  these  ditches  measurements  are  beine 
made  to  determine  the  duty  on  individual  fields  and  of  seei)age  and 
evaporation  losses.  The  work  in  this  section  includes  also  studies  of 
soil  moisture,  evaporation  from  soils  and  water  surfaces,  water  absorp- 
tion, root  development  in  characteristic  soils,  and  the  relation  of  air 
temperature  to  soil  and  water  temperature. 

At  Orland,  in  Glenn  County,  tiie  use  of  water  under  the  Stoney 
Creek  Canal  is  being  studied. 

In  the  Modesto  andTurlock  irrigation  districts,  in  Stanislaus  County, 
the  irrigation  of  general  farm  crops  has  not  been  widely  practiced, 
and  experiments  are  being  made  to  demonstrate  the  advantages  to  be 
derived  from  the  irrigation  of  grain  and  to  determine  the  best  methods 
of  applying  water. 

Colorado.-  Experiments  in  applying  water  to  sugar  beets  by  dif- 
ferent methods  ana  using  different  quantities  of  water  were  begun  in 
19U5  and  are  being  continued  in  190f).  This  work  is  being  earned  on 
at  Loveland,  in  Larimer  County,  and  Kock3'ford,  in  Otero  County. 
The  work  at  Loveland  is  being  done  in  cooperation  with  the  Great 
Western  Sugar  Company  and  that  at  Kockyford  in  cooperation  with 
the  American  Beet  Sugar  Company. 

At  Canyon  City  experiments  looking  to  improvement  in  the  irriga- 
i^ion  and  tillage  of  orchards  are  being  made.  The  water  used  in  com- 
iion  practice  on  measured  areas  of  orchard  is  being  measured,  and 
<""ilar  tracts  are  being  supplied  with  different  quantities  of  water  and 
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leive  more  thorough  cultivation.  Records  of  the  yields  from  the 
tas  receiving  different  treatments  will  be  kept.  Mr.  F.  W.  Roeding 
lirecting  all  work  in  Colorado. 

DAHO. — Very  large  areas  are  being  brought  under  ditch  in  the 
:e  River  Valley,  in  southern  Idaho,  where  some  of  the  largest 
lals  in  the  United  States  are  being  built.  Measurements  of  the 
:y  of  water  under  a  new  canal  are  being  made  at  Twin  Falls,  in 
$sia  County,  and  similar  measurements  are  being  made  under  canals 
ich  have  been  in  operation  for  longer  periods  at  Idaho  Falls,  Bing- 
Q  County.  The  losses  by  seepage  from  the  new  ditches  are  also 
ng  measured  and  methoas  of  prevention  studied.  Information  is 
ng  collected  as  to  methods  and  cost  of  preparing  land  for  irrigation, 
ue  and  extent  of  irrigation,  and  methoas  of  canal  management, 
is  work  is  being  done  in  cooperation  with  the  Idaho  Experiment 
ion,  which  contributes  $600  for  the  work  of  1906,  and  is  m  charge 
iVlr.  Elias  Nelson. 

Nebraska. — The  irrigation  and  drainage  work  in  Nebraska  is  car- 
i  on  under  a  cooperative  agreement  with  the  State  board  of  irriga- 
1,  the  State  having  made  an  appropriation  for  the  work.  Prof. 
V.  P.  Stout,  of  the  State  University,  is  in  charge.  In  the  arid 
tion  of  the  State  water  used  under  typical  canals  in  the  North  Platte 
lley  is  being  measured. 

Jevada. — The  work  in  Nevada  is  done  under  a  cooperative  agree- 
Qt  with  the  State,  the  State  appropriation  being  $1,000  a  year.  The 
rk  is  under  the  direction  of  Prof.  Gordon  H.  True,  of  the  State 
iversity,  who  is  assisted  by  Mr.  G.  F.  West.  The  water  used 
ler  canals  in  Carson,  Clover,  Lovelocks,  Madison,  and  Paradise 
leys  is  being  measured,  and  information  is  being  collected  as  to 
thods  and  cost  of  irrigatioq.  The  water  used  on  mdividual  farms 
:hese  valleys  is  also  being  measured. 

)regox. — In  Oregon  A.  P.  Stover,  assisted  by  A.  E.  Wright,  is 
erraining  the  duty  of  water  in  the  Walla  Walla  Valley  as  a  pre- 
inary  step  to  the  adjudication  of  rights  to  water  from  the  Walla 
lUa  Kiver.  Similar  measurements  are  being  made  to  detennine  the 
:y  of  water  in  Umatilla  Valley,  where  experiments  on  canal  linings 
prevent  seepage  are  also  being  made.  Many  Oregon  streams  which 
re  plent}^  of  water  in  winter  and  spring  are  dry  in  summer,  and 
mers  living  along  these  streams  saturate  the  subsoil  during  the 
)d-water  season  and  grow  good  crops  with  the  moisture  thus  stored, 
e  methods  and  results  of  this  form  of  irrigation  are  being  studied 
:h  a  view  to  their  introduction  in  other  sections  where  similar  con- 
ions  exist. 

Jtati. — The  work  in  Utah  is  done  under  cooperative  agreement  with 
;  State,  which  appropriated  J10,000  for  irrigation  and  drainage 
estigations  in  1905-6.  During  1905  the  irrigation  work  was  car- 
d  on  by  K.  R.  Morgan  and  C.  F.  Brown.  In  1906  the  work  is  under 
direction  of  Prof.  W.  W.  McLaughlin,  of  the  Utah  Experiment 
it  ion,  assisted  by  S.  M.  Kershaw. 

^t  the  Utah  Experiment  Station  at  Logan  plat  experiments  are 
ng  made  to  determine  the  effects  of  applying  different  quantities 
water,  of  applying  it  by  different  methods,  and  of  applying  it  at 
■eront  stages  m  the  crop's  growth.     These  experiments  nave  been 

H.  Doc.  6,  59-2 39 
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extended  through  a  number  of  years.  Records  are  also  being  ke 
the  flow  of  water  in  the  principal  canals  from  Logan  River.  ^ 
have  been  placed  in  these  canals  and  continuous  records  of  the 
will  be  kept  during  1906. 

At  Morgan,  Ogden,  Logan,  Spanish  Fork,  Salina,  and  Ga 
experiments  are  being  carried  on  in  cooperation  with  farmers  t 
the  results  of  the  application  of  different  quantities  of  water  an 
ferent  methods  of  applying  the  water,  and  of  cultivation. 

Washington. — The  irrigation  work  in  Washington  consists  c 
in  the  measurement  of  the  dut}'  of  water  and  losses  by  seepage, 
work  in  1906  is  being  done  by  S.  O.  Jayne,  of  this  Oflice.  R( 
of  both  duty  and  seepage  losses  are  being  kept  under  the  Kenn 
Canal  in  Yakima  County,  in  Natchez  River  Valley,  and  in  the  I 
Valley. 

Semiarid  region. — There  is  a  large  area  in  the  arid  and  sei 
portions  of  the  United  States  where  irrigation  from  surface 
or  large  reservoirs  is  out  of  the  question,  but  where  it  is  pc 
to  irrigate  many  small  areas  of  land  through  pumping,  impoi 
storm  or  flood  waters,  or  b}^  filling  the  soil  and  subsoil  with  wa 
copious  irrigations  in  the  winter  or  spring.  Many  farmers 
undertake  such  irrigation  if  they  knew  what  it  would  cost  ai 
methods  they  should  follow.  This  Office  has  undertaken  to  gatli 
svstematize  the  information  needed.  In  1905  a  demonstratioi 
was  established  near  Cheyenne,  W^^o.,  where  provision  ha^  beei 
for  testing  windmills  as  a  means  of  pumping  water  for  irrigati 
also  for  determining  what  can  be  done  by  irrigating  with  sto: 
flood  waters  outside  the  growing  season.  Similar  stations  ha> 
established  in  Texas  and  Colorado,  both  for  the  purpose  of  i 
them  educational  centers  and  to  test  pumping  machinery  and  d: 
methods  and  implements  connected  with  irrigation  and  soil 
A  supplemental  feature  of  the  irrigation  extension  work  was  i 
of  small  reservoirs  for  the  storage  of  storm  water,  made  b. 
Herrmann.  A  report  giving  the  resjLilts  of  his  examination  ( 
the  construction  and  operation  of  a  large  number  of  such  res 
has  been  prepared  and  is  now  ready  for  publication. 

Humid  sections. — During  the  latter  part  of  the  season  c 
Aug.  J.  Bowie,  of  this  Office,  made  a  study  of  the  irrigation  of  m 
and  truck  gardens  in  the  North  Atlantic  States,  a  report  of  wt 
been  published  as  a  bulletin  of  this  Office. 

Rice  irrigation. — Beginning  with  the  season  of  1901  thisOi 

carried  on  investigations  in  the  rice-growing  sections  of  Louisii 

Texas,  making  measurements  of  the  quantities  of  water  recei 

the  rice  fields  from  both  irrigation  and  rainfall,  and  measur 

losses  from  the  rice  fields  by  evaporation.     This  work  is  beii 

tinned  during  1906  under  the  direction  of  Prof.  W.  B.  Greg 

Tulane  University,  New  Orleans,  La.     In  connection  with  the^e 

ments  tests  of  a  large  number  of  pumps  in  raising  w^ater  for  rice 

tion  were  made  in  1905,  a  report  of  which  has  been  prepared  f 

ication.     Studies  of  the  organization  of  the  industry  and  of 

•^ricultural  practice  in  rice  growing  have  also  been  made.     Tl 

/I'  1906  consists  of  studies  of  the  duty  of  water  and  the  factor 

nfluence  it,  on  fields  at  Abbeville,  Crowley,  Estherwood,  G 

xuijL  Jennings,  La. 
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[JMPING. — During  1904  and  1905  a  large  amount  of  information 

•arding  puniping  plants  in  use  for  irrigation  was  collected,  and  in 

liforniaand  Louisiana  a  large  number  or  mechanical  tests  were  made 

determine  the  eflBciency  ot  different  types  of  engines  and  pumps, 

to  measure  the  fuel  consumption  in  raising  water  for  irrigation. 

most  striking  facts  brought  out  by  the  investigations  were  the 

increase  in  cost  per  unit  of  output  of  operating  small  plants  over 

L  of  operating  larger  plants,  and  the  great  variation  in  the  cost  of 

3ratii]g  similar  plants.     The  tests  made  in  1905  brought  out,  in  an 

■^n  more  striking  manner,  the  same  facts.     In  a  series  of  tests  made 

California,  the  gasoline  consumed  per  horsepower  hour  output,  by 

^  smallest  plants  tested,  was  0.5  gallon,  while  with  the  larger  plants 

was  0.2  gallon;  the  fuel  consumption  in  the  smaller  plants  being  2i 

Qes  as  great  as  that  in  the  larger  plants. 

A  comparison  of  the  results  obtained  with  centrifugal  pumps  using 

oline,  electricity,  and  steam  as  motive  powers  shows  that  at  the 

evailing  prices  the  cost  of  raising  1  acre-foot  of  water  1  foot  was, 

ith  gasoline,  li  to  5  cents;  with  electricity,  4^  to  10  cents;  and  with 

"mde  oil,  li  cents  up.    Computing  the  fixed  charges  at  20  per  cent  of 

!  cost  of  the  plant,  the  total  costs  of  raising  1  acre-foot  of  water  1  foot 

ith  the  different  fuels,  are:  Gasoline,  4  cents  up;  electricity,  7  to 

3  cents;  steam,  4  cents  up. 

The  tests  above  referred  to  were  made  on  pumping  plants  in  the 

inity  of  Pomona,  Cal.,  and  show  that  the  actual  gasoline  consump- 

on  of  these  plants  is  nearly  50  per  cent  above  what  it  would  have  been 

they  all  been  operated  as  economically  as  the  best  plants,  showing 

great  opportunity  for  saving  in  fuel  cost  of  pumping  water. 

Ikrigation  institutions. — As  a  part  of  the  studies  of  irrigation 
stitutions  a  report  on  The  State  Engineer  and  His  Relation  to  Irri- 
ion,  by  R.  P.  Teele,  was  piiblished  during  the  year.  It  is  planned 
•  supplement  this  by  a  study  of  the  regulations  of  canal  companies, 
ius  making  a  complete  discussion  of  the  laws  and  customs  which  gov- 
n  the  actions  of  farmers  in  securing  and  using  water.    For  this  latter 

?ort  a  large  amount  of  information  has  been  collected, 
n  addition  to  the  foregoing  all  the  field  men  connected  with  the 
ork  of  this  Office  have  been  instructed  to  collect  information  as  to 
lal  management,  the  cost  of  water  to  farmers,  regulations  govern- 
g-  the  distribution  of  water,  etc. 

General  studies  in  irrigation. — There  is  at  present  a  very  rapid 
ttlement  of  the  irrigated  lands  in  the  West,  settlers  coming  very 
rgely  from  sections  where  irrigation  is  not  practiced.  This  makes  a 
r^e  demand  for  manuals  giving  practical  directions  for  preparing 
nd  for  irrigation  and  apph  ing  water.  A  former  bulletin  along  this 
16,  published  by  this  Office,  is  being  revised  to  make  it  more  complete, 
id  tnere  is  now  in  preparation  a  farmers'  bulletin  on  the  same  sub- 
ct  which  is  not  so  complete  but  gives  the  more  general  directions 
hich  settlers  need. 

DRAINAGE. 

Arkansas. — Work  in  Arkansas,  to  be  begun  in  1906,  will  include  a 
reliminary  examination  of  the  St.  Francis  River  to  estimate  the  value 
f  the  bottom  lands  and  to  outline  a  general  plan  for  its  drainage,  to 
e  done  in  cooperation  with  the  St.  Francis  River  and  Improvement 
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Association;  and  an  examination  of  the  Grand  Prairie  in  Lonok 
Arkansas  counties  to  outline  methods  for  the  main  drainage  of 
level  prairie  lands. 

California. — Preliminary  plans  for  the  drainage  of  the  F 
district,  where  the  ground  water  has  risen  so  near  the  surface 
injure  large  areas  of  vine3-ards,  were  made  some  3"ears  ago,  hi 
works  have  not  been  built,  owing  to  the  impossibility  of  see 
cooperation  of  the  landowners.  During  the  present  3'ear  experii 
to  determine  the  feasibility  of  draining  smaller  areas  bv^  pumpic 
water  from  sumps  have  been  begun.  This  work  will  include  aL 
pumping  of  soil  water  from  greater  depths  for  use  during  thes 
when  river  water  is  not  available.  Somewhat  similar  work  is 
done  in  the  Turlock  district,  where  the  ground  water  is  already 
ing  dangerously  near  to  the  surface,  although  irrigation  has  been 
ticed  but  a  few  vears. 

Indiana  and  Illinois. — A  study  of  the  drainage  problems  ( 
Kankakee  marshes  begun  in  1904  was  continued  during  1905. 
work  for  these  two  years  consisted  in  an  examination  of  the  in; 
and  a  collection  of  information  as  to  what  had  already  been  done  t 
their  drainage  and  the  productivity  of  the  drained  lands.  Most 
work  which  has  alread}^  been  done  is  in  the  upper  end  of  the  y 
The  work  being  done  in  1906  is  the  making  or  surveys  to  loca 
recommend  the  size  of  a  new  channel  for  the  river  in  order 
may  carry  oil  the  w^ater  from  the  upper  part  of  the  valley,  ai 
location  of  branch  lines  which  wdll  relieve  the  lands  in  thelowt 
of  the  vallev. 

Kansas. — During  the  season  of  1906  a  survey  is  being  made 
vallev  of  the  Neosho  Kiver,  extending  from  Emporia  to  the  sou 
of  the  State,  to  determine  the  kind  and  cost  01  improvements 
sary  for  the  control  of  the  stream  and  the  protection  of  the 
lands.  Lawrence  Brett  is  in  charge  of  the  party  which  is  1 
these  survevs. 

Minnesota. — In  the  valley  of  the  Red  River  of  the  North  th 
very  large  area^s  of  farm  lands  w^hich  need  drainage,  and  so  1 
drains  havc^  not  ])een  used  because  of  the  fear  that  the  free; 
depths  of  about  6  feet  each  winter  will  destroy  the  usefulness  c 
drains.  Expornnonts  to  determine  whether  this  is  true  hav 
planned,  and  will  be  carried  out  at  the  Northwest  experiment  i 
the  State  of  Minnesota  at  Crookston.  The  plans  for  this  woi 
been  prepared  ])v  this  OfKce,  and  the  drains  are  to  be  laid  by  1 
tion  under  the  supervision  of  this  Office.  Arrangements  hav 
made  for  observing  the  etiects  of  these  drains  through  a  number  ol 

MissLSSirpi. — Two  experiments  are  being  made  in  Mississ 
determine  the  etliciency  of  tile  drains  in  the  black  delta  clays 
region.  One  of  these  is  at  the  ilarcella  plantation  and  the  o 
Clover  Hill  farm  noarClarksville.  In  both  cases  the  plans  wei 
by  this  Ofli(!C  and  the  work  is  to  be  carried  out  by  the  landc 
^  ^e  landowners  will  also  report  to  this  Office  the  effects  of  these 
•^r  some  years. 

Preliminary  surveys  for  the  drainage  of  the  Black  Bayou,  in 
igton  Countv,  are  also  being  mnde  at  the  request  of  the  landc 
Ik   ir'^r^oj;"^'^  drainage  will  affect  about  200,000  acres,  and  i 
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rveys  show  tliat  the  work  is  feasible  it  will  be  carried  out  by  the 
idowners. 

Kebrasbla. — In  1905  plans  were  made  for  the  drainage  of  a  tract  of 

I  at  Lexington,  Nebr.,  which  had  been  injared  by  seepage  water 

the  accumulation  of  alkali.     Drains  have  been  put  in  according  to 

;e  plans,  and  during  1906  records  of  the  depths  of  ground  water  are 

mg  Kept  to  determine  the  effectiveness  of  the  drains.     This  work  is 

ing  done  in  cooperation  with  the  State  of  Nebraska. 

Is^EW  York. — Preliminary  surveys  for  the  drains  of  the  Oak  Orchard 
,mp,  in  Genesee  and  Orleans  counties,  N.  Y.,  comprising  approxi- 

tely  12,000  acres,  were  made  in  the  spring  of  1906.     These  plans 
5re  made  by  this  Office  and  are  to  be  carried  out  by  the  landowners, 
no  will  report  to  this  Office  the  effect  of  the  drains. 
JPlans  have  also  been  made  for  the  protection  and  drainage  of  about 
O  acres  of  tidal  lands  on  Long  Island,  the  tract  being  representative 

very  large  areas  of  such  lands  in  New  York  and  New  Jersey.  The 
Drk  done  by  this  Office  included  plans  for  embankments  and  auto- 
atic  sluice  gates  which  would  shut  out  the  saltwater  and  at  the  same 
3ie  allow  the  escape  of  the  drainage  water  from  the  marsh  at  low 
3e.     These  plans  were  prepared  by  J.  O.  Wright. 

North  Dakota. — During  the  year  1905  surveys  were  made  for  the 
•ainage  of  2,600  square  miles  of  land  in  the  vallev  of  the  Red  River 
■  the  North.  The  expense  of  this  work  was  shared  between  this 
ffice,  the  State  engineer  of  North  Dakota,  and  the  counties  in  which 
le  work  was  done.  During  1905  these  surveys  extended  through  Cass, 
raill.  Grand  Forks,  and  Walsh  (counties.  In  1906  the  surveys  are 
iing  continued  through  Pembina  (iJounty.  John  T.  Stewart  of  this 
ffice  is  in  charge  of  the  surveys. 

Experiments  in  the  use  of  tile  drains  similar  to  those  made  at  Crook- 
on,  Minn.,  are  being  made  on  the  State  experiment  farm  at  Fargo, 
lis  Office  preparing  the  plans  and  the  station  carrying  out  the  work 
id  reporting  as  to  the  effects. 

South  Carolina. — Surveys  and  examinations  were  made  during 
>05  to  determine  the  conditions  of  tidal  river  lands,  especiallv  those 
)rdering  Cooper  River,  the  object  being  to  protect  these  lands  from 
le  inflow  of  salt  water  and  restore  them  to  productiveness,  and  to 
?termine  whether  more  complete  drainage  will  not  fit  them  for  the 
•oduction  of  dry-land  crops.  During  1906  surveys  of  increased  areas 
•e  being  made  in  Charleston  County.  J.  O.  Wright  is  in  charge  of 
lis  work,  which  is  being  done  in  coopei'ation  with  the  Charleston 
ountv  sanitarv  district. 

Tennkssee. — The  South  Fork  of  Deer  Creek  and  the  lands  adjoin- 
g  it  in  ]\hidison  County  will  be  surveyed  in  1906  to  determine  what 
iprovoments  are  necessary  to  protect  the  land  from  overflow,  and  the 
•obabie  benefits  from  the  carrying  out  of  these  improvements. 

Texas. — In  the  winter  of  1906  investigations  were  begun  in  the 
cinitv  of  Brownsville.  Tex.,  to  determine  means  of  relieving  lands 
hichliave  been  irri^^ated  of  the  salt  which  has  accumulated  near  the 
irface.  These  lands  were  very  productive  during  the  first  3^ears  of 
rigation,  but  the  accumulation  of  salt  has  rendered  them  unproduc- 
v^e.     The  work  includes  the  making  of  ditches  of  different  depths 
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and  located  at  different  distances  for  the  purpose  of  determinin 
methods  will  produce  the  best  results.  This  work  is  being  d 
Omer  Fairley. 

Utah. — Investigations  and  experiments  in  the  drainage  oi 
irrigated  lands  in  different  parts  of  the  State  were  begun  in 
This  work  is  done  in  cooperation  with  the  State  of  Utah,  wh 
made  appropriations  for  this  purpose.  Experimental  drain 
made  at  Huntington  in  Emery  County,  at  St.  George  in  Wash 
County,  and  at  Garland  in  Boxelder  County.  All  of  this  work  : 
in  cooperation  with  the  landowners,  the  office  furnishing  the  & 
of  an  engineer,  who  makes  the  plans  and  superintends  the  constr 
The  landowners  furnish  the  work  and  have  agreed  to  make  d 
tions  as  to  the  effect  of  the  drains.  C.  F.  Brown  is  carrying  < 
work. 

Washington. — Irrigation  in  the  Yakima  River  Valley  in  Wj 
ton  has  raised  the  ground  water  to  such  an  extent  that  consic 
areas  which  were  once  productive  have  been  injured  by  wat 
alkali.  Plans  for  the  drainage  of  a  number  of  tracts  in  this 
have  been  made  in  past  years,  the  carrying  out  of  which  has  n 
in  the  extension  of  the  work  to  several  points  in  the  valley. 
have  been  made  for  the  drainage  of  the  irrigated  land  in  the 
Valley,  and  surveys  are  completed  for  the  drainage  and  proi 
from  overflow  of  25,000  acres  of  fertile  land  in  the  valley  of  tl 
ville  River,  Washington. 

Publications  on  Irrigation  and  Drainage. 

During  the  year  ended  June  30,  1906,  the  following  public 
relating  to  irrigation  and  drainage  have  been  issued: 

Bulletin  No.  157. — Water  Rights  on  Interstate  Streams:  The  Platte  River  an< 
taries.     By  R.  P.  Teele  and  El  wood  Mead.     Pp.  118,  pis.  4,  figs.  3. 

The  Platte  River  and  its  tributaries  lie  within  three  States- 
rado,  Wyoming,  and  Nebraska.  The  one  source  of  supply  is 
fore  subject  to  the  laws  of  three  States.  This  report  is  a  aiscus 
the  rights  to  water  from  this  source  of  supply  as  they  have 
under  the  laws  and  phyj?ical  conditions  in  the  three  States.  Mr 
gives  the  results  of  the  field  work  and  Doctor  Mead  a  general 
sion  of  water  laws.  These  have  been  printed  as  separates,  wh 
available  for  distribution. 

Bulletin  No.  158. — Annual  Report  of  Irrigation  and  Drainage  Investigation 
the  direction  of  Elwood  Mead,  Chief  of  Irrigation  and  Drainage  Invest] 
Office  of  Experiment  Stations.     Pp.  755,  pis.  12,  figs.  129. 

This  is  the  general  report  of  Irrigation  and  Dminage  Invest!^ 

in  1904.     It  contains  the  following  reports:  Review  of  the  Irr: 

Work  of  the  Year  1904,  by  R.  F.  Teele;   Irrigation  in  Santa 

Valley,  California,  by  S.  Fortior;  Mechanical  Tests  of  Pumping 

Used  for  Irrigation,  by  J.  N.  Le  Conte;  The  Distribution  and 

Water  in  Modesto  and  Turlock  Irrigation  Districts,  Califon 

"^rank  Adams;  Relation  of  Irrigation  to  Yield,  Size,  Quality,  an< 

•^orcial  Suitabilit}^  of  Fruits,  b}^  E.  J.  Wickson;  Irrigation  CJon 

•I  Imperial  Valle}',  California,  by  J.  E.  Roadhouse;    Irriga 

Clamath  County,  Oreg.,  by  F.  L.  Kent;  Irrigation  Investigat 

h^  Y«kip^M  ^*»f'^y,  Washington,  by  O.  L.  Waller;  Irrigation 
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ons  in  Raft  River  Water  District,  Idaho,  1904,  by  W.  F.  Bartlett; 
rrigation  Investigations  at  New  Mexico  Experiment  Station,  Mesilla 
'ark,  1904,  by  J,  J.  Vernon;  Irrigation  Investigations  in  Western 
'exas,  by  Harvey  Culbertson;  Pumping  Plants  in  Texas,  by  C.  E. 

t;  Irrigation  in  Southern  Texas,  by  Aug.  J.  Bowie,  jr.;  Rice  Irri- 

ion  in  Louisiana  and  Texas  in  1903  and  1904,  by  W.  B.  Gregory; 
•ice  Irrigation  on  the  Prairie  Land  of  Arkansas,  by  C.  E.  Tait;  Irri- 

ion  Experiments  at  Fort  Hays,  Kans.,  1903  and  1904,  by  J.  G. 

I       !y;  Irrigation  near  Garden  City,  Kans.,  1904,  by  A.  B.  Collins 

na  A.  E.  Wright;  Pumping  Plants  in  Colorado,  Nebraska,  and  Kan- 

s,  by  O.  V.  r.  Stout;  Irrigation  near  Rockyford,  Colo.,  1904,  by 

E.  Wright;  The  Irrigation  and  Drainage  of  Cranberry  Marshes  in 
isconsin,  by  A.  R.  Whitson;  Report  of  Drainage  Investigations,  1904, 
y  C.  G.  Elliott. 

•ulletin  No.  167. — Irrigation  in  the  North  Atlantic  States.     By  Aug.  J.  Bowie,  jr. 
Pp.  50,  figs.  7. 

This  report  contains  descriptions  of  a  large  number  of  small  irriga- 
ion  plants  in  Mar3^iand,  Pennsylvania,  New  Jerse}^  New  York,  Rhode 
sland,  and  Massachusetts. 

'ircular  No.  65. — Irrigation  from  the  Upper  Snake  River,  Idaho.     By  H.  (t.  Rasch- 
bacher.     Pp.  16,  fig.  1. 

This  gives  a  general  description  of  the  irrigation  works  along  the 

:e  Riv^er  from  St.  Anthonj^  to  the  mouth  of  the  Salmon  River, 
m  addition  to  the  above  the  following  reports  were  submitted  for 
mblication,  but  were  not  actuall}^  printed  during  the  j^ear: 

*he  State  Engineer  and  His  Relation  to  Irrigation.     By  R.  P.  Teele.    (O.  E.  S.  Bui. 

168,  pp.  yy,  fig.  1.) 

This  covers  the  work  of  the  State  engineer  in  the  arid  States  having 
uch  officials  and  the  general  subject  of  public  control  of  the  use  of 
^ater  for  irrigation. 

rrigation  in  Montana.     By  Samuel  Fortier.     (O.  E.  S.  Bui.  172.) 

This  is  a  stud}^  of  t3'pical  sections  in  Montana,  presenting  a  view  of 
he  status  of  irrigation  practice  and  institutions. 

rrigation  in  Oregon  in  1905.     By  A.  P.  Stover.     (O.  E.  S.  Circ.  No.  67.) 

This  report  is  made  up  largely  of  discussions  of  irrigation  practise, 
eepage  losses  and  their  prevention,  and  winter  irrigation. 

brn-Harvesting  Machinery.     By  C.  J.  Zintheo. 

This  describes  machines  used  in  harvesting  corn  and  gives  data  as 
D  value  of  corn  fodder  and  the  cost  of  securing  it. 

raotital  Suggestions  for  Beginners  in  Irrigation.     By  Samuel  Fortier. 

This  gives  the  information  most  needed  by  those  beginning  farming 
rhere  irrigation  is  necessary.  It  is  to  be  published  as  a  Farmers' 
bulletin. 

[echanical  Te.«?ts  of  Pumping  Plants.     By  J.  N.  Le  Conte  and  C.  E.  Tail. 

This  contains  the  results  of  a  large  number  of  field  and  laboratory 
ests  of  pumping  plants  in  California. 

lechanical  Tests  of  Pumping  Plants.     By  W.  B.  Gregory. 

This  gi^es  the  results  of  tests  of  pumps  used  in  rice  irrigation  in 
jouisiana  and  Texas. 


REPORT  OF  THE  DIEEGTOR  OF  THE  OFFICE  OF  PUBLIC  ROADS. 


U.  S.  Department  of  Agriculture, 

Office  of  Public  Roads, 
Washington,  D.  (7.,  Septernber  27,  1906. 

Sir:  I  have  the  honor  to  submit  herewith  the  report  of  the  OflBce 
of  Public  Roads  for  the  fiscal  year  ended  June  30,  1906,  together  with 
an  outline  of  the  work  planned  for  the  current  and  ensuing  years. 

Respectfully, 

Logan  Waller  Page, 

Director, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 


WOBK  OF  THE  TEAK. 

Under  the  plan  of  reorganization  adopted  just  prior  to  the  close 
of  the  fiscal  year  1905  the  work  of  the  Office  was  classified  in  three 
general  divisions,  as  follows:  Highways;  Laboratory  Tests  and  Inves- 
tigations; Information. 

Under  Highways  are  included  object-lesson  roads,  lectures,  ad- 
dresses and  papers,  special  advice  and  inspection,  student  instruction, 
and  experimental  field  work. 

Laboratory  Tests  and  Investigations  comprise  physical  tests,  rou- 
tine analyses,  experimental  work,  special  investigations,  student  in- 
struction, and  the  machine  shop. 

Information  comprises  the  collection  and  compilation  of  infor- 
mation upon  questions  of  road  construction  and  management  and  its 
dissemination. 

In  the  executive  and  administrative  work  of  the  Office  definite 

f)rogress  was  made  toward  improvement  in  office  methods  and  in 
acilities  for  carrying  on  the  work,  such  as  better  quarters,  equip- 
ment, records,  and  library. 

The  following  is  a  brier  summary  of  the  work  accomplished  by  the 
Office  during  the  past  year: 

highways. 

This  division  includes  all  of  the  road  construction  and  experimental 
field  work,  and  is  under  the  immediate  direction  of  a  chief  engineer 
There  were,  at  the  close  of  th^  fiscal  year,  in  addition  to  the  chief 
engineer,  three  assistant  engineers,  one  consulting  engineer,  six 
engineer  students,  six  road  experts,  and  five  expert  roller  operators 
engaged  in  this  work.  The  former  chief  engineer  of  the  Office  was 
appointed  State  highway  engineer  of  Illinois  in  January,  1906.  A 
careful  system  of  reports  and  records  has  been  established  and  the 
work  subdivided  in  tne  following  manner: 
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OBJECT-LESSON    ROADS. 


Object-lesson  roads  are  constructed  for  the  purpose  of  illustratiM 
proper  methods  of  road  building.  The  local  autnorities  furnish  all 
material,  common  labor,  teams,  and  fuel,  this  Office  undertakiM  to 
supply  supervising  engineers,  and  in  most  cases  the  necessary  macHin- 
ery.  In  addition  to  this,  tests  are  made  in  the  laboratory  to  deter- 
mme  the  best  material  available  for  the  road. 

Many  difficulties  were  encountered  in  carrying  on  this  work, 
among  which  may  be  mentioned  adverse  weather  conditions,  scar- 
city of  labor,  and  delays  in  supplying  material.  The  results  have 
almost  uniformly  been  gratifying.  In  many  cases  short  sections  of 
these  object-lesson  roads  have  subsequently  led  to  the  construction 
of  fine  systems  of  hard  roads  in  the  localities  where  they  were  built. 

Seventeen  roads  were  built  in  eleven  States,  representing  a  wide 
diversity  in  character  of  construction  and  kinds  of  material  used. 
The  following  detailed  reports  show  that  Umestone,  granite,  schist, 
chert,  slag,  clam  shells  and  oyster  shells,  gravel,  and  sand-clay  were 
used  in  the  construction  of  these  roads. 

At  most  of  the  places  where  work  was  carried  on  a  complete  outfit 
of  machinery,  consisting  of  steam  roller,  crushing  plant,  road  grader, 
sprinkler,  dump  wagons,  plows,  etc.,  was  used.  At  places  where* 
sand-clay,  gravel,  shell,  and  chert  were  used  only  rollers,  road  graders, 
wagons,  and  scrapers  were  necessary.  The  reports  show  that  the 
maximum  cost  or  the  macadam  roads  constructed  was  $1.42  per 
square  yard,  the  average  63  cents,  and  the  minimum  24  cents.  The 
clam  and  oyster  shell  road  cost  38  cents  per  square  yard,  the  gravel 
and  chert  road  cost  10  cents,  and  the  average  cost  of  the  sana-clay 
roads  was  4  J  cents  per  square  yard. 

The  wide  variation  in  the  cost  of  the  macadam  roads  is  due  to  the 
difference  in  the  cost  of  labor,  teams,  depth  of  material,  kind  of  mate- 
rial used,  amount  of  grading,  cost  of  drainage  and  protection  from 
floods,  culverts  built,  length  of  haul  of  materials,  and  the  genenJ 
efficiency  or  inefficiency  of  the  labor  employed. 

CosHOCTOx,  Ohio. — Work  was  begun  on  this  road  in  November,  1904,  and  continued 
until  the  early  part  of  December,  when  operations  were  suspended  on  account  of  lad 
weather.  Work  was  resuiiiod  about  May  9,  1905,  and  the  road  was  completed  Augu^ 
7,  1905.  There  were  serious  interruptions  from  time  to  time  on  account  of  strikes  and 
other  labor  trouV)lcp.  The  road  was  constructed  of  limestone,  sandstone,  crushed  gravel, 
and  clay  gravel.  The  total  length  of  road  surfaced  was  4,335  feet.  One  section  9  feet 
wide  and  1,600  feet  long  was  built  of  crushed  gravel;  another  section  9  feet  wide  and 
400  feet  long  was  ]>uilt  of  limestone  on  a  sandstone  foundation;  while  still  another 
section  15  feet  wide  and  2,335  feet  long  was  built  of  clay  gravel.  The  total  depth  of 
material  used  in  each  section  was  10  inches  rolled.  No  record  was  kept  of  the  amount 
of  gravel  used,  this  having  been  donated.  The  average  length  of  haul  for  sur&cing 
material  was  1^  miles.  The  total  cost  of  the  road  was  $2,820.29.  Labor  was  paid  for 
at  the  rate  of  $  1  .GO  per  day  and  teams  at  $3.50  per  day.  There  were  5,891  square  yards 
of  road  surface,  which  makes  the  rate  per  square  yard  about  48  cents.  At  this  rate  the 
cost  of  th(>  9-f(X)t  section  was  about  $2,534  per  niile  and  of  ttie  15-foot  section  about 
$4,224  per  mile. 

Al'ijuiin,  Xiinu. — Work  on  this  road  was  begun  August  14,  1905,  and  was  discontin- 
ued on  account  of  bad  weather  November  27'  1905.    The  work  was  resumed  April  28, 
190G,  and  was  completed  July  31, 1900.     Ten  days  were  lost  on  account  of  bad  weather. 
From  Septem])er  JG  to  22,  1*905,  the  road  was  entirely  submerged  by  floods,  causing 
.onsiderable  delay  in  the  work.    The  character  of  construction  of  this  road  was  mac- 
I'^'^m,  the  material,  limestone,  secured  from  a  local  quarry.     The  distance  from 
aaiTy  to  crusher  was  2,640  feet  and  the  average  distance  from  crusher  to  load  WM 
«;no  f«nt     "^Sr^  *r>fo\  lepc^b  ^i  thip  -^ad  was  3,900  feet.    The  length  of  road  compl^ 
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n  1905  was  2,200  feet,  of  which  2,000  feet  was  14J  feet  wide  and  200  feet  was  15  feet 
7ide ;  the  length  of  the  second  section  completed  in  1906  was  1,700  feet  j  width,  15  feet. 
The  total  thicKness  of  macadam  on  each  section  was  10  inches  after  rolling.  A  curb  10 
nchee  wide  and  12  inches  deep  was  constructed  on  the  upper  side  of  the  road  throughout 
ts  entire  length  to  protect  it  from  flood.  On  both  sides  of  the  road  blind  ditches  were 
X)n8tructed  at  distances  of  100  feet.  These  were  filled  with  tailings  from  the  crusher, 
rhese  ditches  were  so  constructed  as  to  drain  the  subgrade.  The  road  throughout  its 
entire  length  was  built  on  what  is  called  gumbo  or  alluvial  soil.  The  total  cost  of  this 
road  was  $9,416.07.  The  cost  of  labor  was  $1.50  for  a  ten-hour  day;  teams,  $3.  The 
total  area  surfaced  was  6,623  square  yards,  which  included  235  square  yards  of  protec- 
tion. The  total  costper  square  yard  was  $1.42,  making  the  rate  per  mile  for  a  15-foot 
r(Muiway  $12,496.  The  cost  of  tnis  road  may  seem  exceptionally  high.  The  unusual 
expense  of  building  the  road  across  a  river  bottom,  necessitating  the  construction  of  a 
heavy  curb  to  protect  it  from  frequent  floods,  and  the  laying  of  the  material  to  a  depth 
of  10  inches  consolidated,  accounts  for  the  extra  cost. 

Columbia,  Mo. — Work  was  begun  on  the  road  leading  west  from  Columbia,  Mo., 
June  8  and  completed  September  2,  1905.  There  were  six  days  too  wet  for  work. 
The  character  of  construction  was  macadam,  and  the  material,  limestone.  The  road 
was  built  in  two  courses,  2i-inch  stone  being  used  for  the  foundation  course  and  IJ-inch 
stone  for  the  surface,  with  screenings  and  stone  dust  for  binder.  The  length  of  road 
constructed  was  5,253  feet;  width  of  grade,  30  feet;  width  of  macadam,  16  feet;  depth 
rolled,  6  inches.  The  total  amount  of  excavation  was  7,100  cubic  yards,  which  cost 
21  cents  per  cubic  yard.  The  soil  was  a  clay  and  marl  mixed  with  a  lai^  number  of 
stones.  Two  12-inch  terra-cotta  cross  drains  were  placed,  one  36  feet  long  and  the 
other  42  feet.  There  was  2,847  cubic  yards  of  stone  quarried,  at  34  cents  per  cubic 
yard,  and  2,797  cubic  yards  crushed  at  24  cents  per  cubic  yard.  The  material  was 
secured  from  a  local  quarr)\  The  total  cost  of  the  road  was  $5,094.28.  Of  this,  $884.94 
was  paid  for  labor  at  quarr)%  $813.15  for  hauling  stone  to  crusher,  $251.10  for  hauling 
stone  from  crusher  to  road,  $359.94  for  labor  at  crusher,  $201.83  for  rent  of  engine  to 
run  crusher,  $1,399.02  for  excavation,  $142.20  for  spreading  stone,  and  $982.10  for 
incidentals.  The  cost  of  labor  was  $1.50  per  day  and  of  teams  $3.  There  was  9,339 
square  yards  of  macadam  laid,  making  tne  total  cost  per  square  yard  54  cents,  or 
$5,120.44  per  mile. 

Macox,  Mo. — This  road  was  begun  September  27,  1905,  and  completed  December 
10,  1905.  Five  days  were  lost  on  account  of  bad  weather.  The  character  of  construc- 
tion was  limestone  macadam.  The  total  length  of  road  surfaced  was  3,700  feet;  width 
of  macadam,  14  feet;  depth,  rolled,  8  inches.  No  grading  was  done  except  the  shaping 
of  the  roadbed  and  the  preparation  of  the  shoulders  and  gutters.  The  material  was  pro- 
cured from  a  local  quarry.  The  total  cost  of  the  road  was  $3,229.16,  of  which  $1,478.39 
v,ap  paid  for  2,217  tons  of  stone  at  66}  cents  per  ton ;  $392.62  for  labor  at  crusher;  $197.87 
f  )r  hauling  stone  to  road;  $196.92  for  spreading  stone,  and  $276.05  for  shaping  roadbed 
and  preparing  shoulders  and  gutters,  and  $687.31  for  incidentals.  The  cost  of  labor 
was  $1.50  per  day  and  of  teams  $3.  There  was  5,756  square  yards  of  macadam  laid, 
making  the  average  cost  per  square  yard  56.1  cents,  or  $4,607.67  per  mile. 

Pullman,  \V.\sh. — Preliminary  grading  was  begun  on  an  object-lesson  road  at  this 
place  on  March  30,  1906,  but  considerable  delay  was  caused  during  the  month  of  April 
on  account  of  bad  weather  and  the  surfacing  work  did  not  begin  until  May  3.  The 
road  was  completed  on  May  23.  The  ordinary  macadam  method  of  construction  was 
u.*^ed  and  the  road  was  built  of  tough  basaltic  rock.  The  total  length  of  road  surfaced 
was  1,478  feet.  The  width  of  macadam  was  14  feet,  and  the  depth,  rolled,  varied  from 
G  to  12  inches.  Only  200  fi^t,  however,  was  12  inches  in  depth,  and  this  extra  depth 
of  material  was  placc^l  on  account  of  soft  ground.  The  material  was  secured  from  a 
quarry  near  the  roa(lsi(l(\  the  average  haul  for  crushed  stone  being  about  800  feet.  In 
order  to  prevent  water  from  rising  under  the  road  it  was  necessarj'  to  lay  about  1,000 
feet  (»f  porous  tile  on  the  upper  side  of  the  road.  This  tile  was  6  inches  in  diameter 
and  wii^s  laid  at  an  avorafjc  depth  of  2^  feet.  The  total  cost  of  the  road  was  $2,927.49. 
The  cost  of  labor  wiis  S2.50  jxt  day  and  of  teams  $4.50  per  day.  There  was  2,299 
square  yards  of  road  surfaced,  making  the  average  cost  per  square  yard  $1.27,  or  approxi- 
mately .i^lO, 458. 31  per  mile.  This  would  seem  to  be  an  unusually  high  price  for  a  road 
of  thi.<i  cliaracter,  but  it  should  be  observed  that  the  price  paid  for  labor  was  exception- 
ally high. 

Tex.\rkaxa,  Ark. — Work  at  this  place  was  begun  August  28,  1905,  and  completed 
January  13,  1906.     Out  of  124  working  days,  64  were  fair,  while  during  the  remaining 

Ceriod  there  were  frequent  interruptions  on  account  of  wet  weather.     The  road  was 
uilt  of  chert,  gravel,  and  brickbats.     The  gravel  was  secured  from  a  local  deposit 
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anil  was  liaulod  by  wagons  a])()iit  ono-half  mile.  The  chert  was  shipped  in  byaj' 
from  Stilw(41,  Jnd.  T.,  a  dislanco  of  about  200  niil(?8,  and  was  hauled  by  wagonsatfli 
1 J  mil(Hs.  T\w.  total  loiigth  of  road  iinii«h(Hl  wa:^  as  follows:  Chert  surface  on  hncila 
foundation,  2(K)  feet;  ^vol  surfaces  on  brickbat  foundation,  1,164  feet;  gravel 
way,  two  courj*(.*s,  1,970  f(»('t:  tdtal.  !5,3!i4  feet.  The  width  of  surfaced  roadway  i»«i. 
feet,  and  the  avcrap^e  dentil,  rolbnl,  was  7  inches.  In  addition  to  this,  l,0(XlfmJ 
roadway  wa«  jrnided  ready  for  nurfaring.  Approximately  9,000  cubic  j-anls  liftrii 
was  moved.  The  total  crn^t  of  the  road  was  $2,968.99.  Tftiis  was  on  tho'basis  of  fe 
at  $1 .50  per  day  and  teams  .SS.50.  The  chert  was  paid  for  at  the  rate  of  $1 .10  percuH: 
yard.  There  was  4,445  square  yards  of  road  surfaced,  which  makes  the  rate  per^juiK 
yard  00.8  cents,  or  $4,702.02  per  mile.  This  d(»t»s  not  include  $423.56,  the  estimate! 
cost  of  grading  the  1 ,000  fe«'t  not  surfaced,  nor  §1,261.33  which  was  expended  for  build- 
ing two  concrete  culverts. 


the 
July 

time  this  road  was  under  way  seriously  interfered  with  the  work  and  increased  thecosi. 
The  character  of  construction  was  macadam  and  the  material  limestone,  which  «J 
placed  in  two  layers  and  comparted  to  G  inches.  The  material  was  obtained  fo'mi 
local  quarrv,  the  average*  Icngiii  of  haul  bi;ing  2}  miles.  The  length  of  road  complefftl 
under  our  direction  was  1 ,409  f<M't,  having  widths  of  10,  21,  26,  and  39  feet.  Thfrewf 
1,205  cubic  yards  of  excavation.  The  amount  of  material  crush t  was  1,903  cuUf 
yards,  of  which  5(58  cubic  yanls  was  on  hand  when  the  work  was  completed.  Tin 
total  cost  of  the  road  was  $-1,398.57,  of  which  J?! ,378.07  was  paid  for  quarr\'ing  and 
cnishing  at  ajuiroximatcly  70  cents  per  cubic  yard:  $458.80  for  g^rading-,  wnich  involved 
the  moving  ol  1,2()5  cubir  yards  (»f  earth:  $712.85  for  hauling  1.425J  cubic  yard? of 
stone  at  50  cents  tm  r  cubic  yard:  J?I95  for  spreading  rock;  $531.73  for  rolling' and  if 
hire  of  rolh-r,  machinerv,  and  tools,  and  repairs  to  same;  $235  for  foreman,  tiiueke*^p»T. 


curbing  and  lowering  water  and  gas  mains,  making  sewer  connections,  etc.,  which 
amounted  to  $.")82.0J.  These  items  have  been  omitte<l  fnmi  the  total  cost  on  account 
of  the  fact  that  Fu<h  <'Xj)ensep  do  not  ordinarily  occur  on  country  roads.  The  coetii 
labor  was  .?1.50  per  day  and  of  teams  $3  per  day. 

Lafayltie.  L.\.— Work  was  begun  on  this  road  March  7,  1906,  and  continued  until 
June  20,  190().  A  drought  oi  two  months  interfered  seriously  with  the  prugrcsB  of  the 
w^ork,  and  eight  days'  (i(4ay  occurred  on  account  of  rain  and  other  causes.  This  mad 
was  made  of  ovster  and  clam  sh(41s.  the  latter  being  us€Ki  for  the  surface.  There  wwe 
111  cubic  yards  of  clam  shells  us<mI  at  IK)  cents  per  cubic  yard  delivered,  and  177  cubic 
vards  of  oyster  sh<4ls  at  oi\  cents.  The  total  length  of  road  gn^ed  was  3,800  feot: 
length  Furiace<l,  OiK)  feet:  width  of  surfaced  n^ad.  14  feet;  depth  of  surface  material 
after  rt»lling,  (>  in<he.K:  approximate  amount  of  excavation,  2,482  cubic  yards.  Tvo 
21-inch  vitrified  pi]>e  culv<'rts.  each  25  feet  long,  were  laid  under  an  intersecting  rrail 
in  order  to  discbai-ge  the  water  from  the  road  into  a  bayou.  The  appniximatc  costi'f 
the  000  feel  surtace<l  was  ?:J83.50.  of  which  §184.20  was  for  lalwrand  $199.30  formates 
rial.  The  cost  of  grading,  ditching,  and  prci>aring  the  entire  section  of  road,  3.S00 
feet,  exclusive  of  surfacing,  wiu*  >l 1. 109.54.  The  cost  per  hour  of  labor  was  10  to  121 
cents  an<l  of  teams  :i()  cents.  There  was  082  scjuare  yards  surfaced,  making  the  cort 
per  .square  yard  a]>i)roximat  ely  .SO  cents  or  ?3,200  per  mile.  ■  14   - 

Snow  IItll,  Ala. — Work  was  begun  on  the  njad  leading  from  Snow  Hill  to  Furman, 
Ala..  .lamiar\^  JO.  1000.  an<l  the  road  was  completnl  June  5,  1906.  There  were  in  all 
thirty-live  days  too  wet  to  work.  The  character  of  construction  was  macadam  and  the 
material  limestone.  The  foundation  consisted  of  5  inches  of  cru8hc»d  stone  above2 
inches  in  size:  the  second  layer.  2^  inches  thick,  was  of  stone  from  1  to  2  inches  in  size: 
the  third  or  surface  layer  cnnsiste<l  of  enough  screenings  (below  1  inch  in  size)  to  till  all 


api 

mate  number  of  cubic  yards  of  excavation  was  4.430.     The  nature  of  soil  was  Tea  clav 
and  vegetable  loam.     One  24-inch  vitrified  pipe  cr«s  drain.  40  foetlong  was  used 
'^otal  anion nt  of  surfacing  material  used  was  1,390  cubic  yards.     The  material  wai 
becure<l  from  a  (juarry  aVinit  100  feet  from  crusher.     The  average  length  of  haul  kx 
aiirfwMTi^T  in.>iorj  .^1  «n„  9  w^  font     ^  9-by-15-inch  jaw  crusher  was  used,  operated  by  » 
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tioreepower  traction  engine.     The  average  output  for  ten  hours  was  70  cubic  yards, 

the  maximum  90  cubic  yards.     The  total  cost  of  the  road  was  $2,465.53,  of  which 

61  was  paid  for  labor  and  teams  for  grad  ing  and  preparation  of  foundation,  $1, 109. 12 

:iuarryine  and  crushing  stone,  and  $572.78  for  incidentals.     The  cobt  of  labor  was 

rents  per  day,  and  of  teams  $2.25.    There  was  5,928  square  yards  surfaced  with  stone, 

ing  the  average  cost  per  square  yard  41  cents,  or  $2,886.40  per  mile  for  a  roadway 

c^  to  a  widtn  of  12  feet. 

[^     Uniontown,  Ala. — This  road  was  begun  November  7, 1905,  and  was  finished  May  8, 

'  1906.     During  thirty-four  days  of  the  time  the  weather  was  too  wet  for  work,  and 

*■  twenty-two  days'  delay  occurred  in  waiting  for  material.     The  character  of  construc- 

^■♦ion  was  macadam,  and  the  material  used  was  limestone,  chert,  slag,  clay,  and  lime- 

itone  screenings  for  binder.     Two  courses  were  laid ;  the  first  course,  5  inches  deep,  was 

of  stone  from  2 i  to  4  inches  in  size,  and  the  second/ or  surface  layer  varied  in  size  from 

;  Stone  dust  to  1}  inches.     The  total  length  of  road  surfaced  was  5,500  feet;  width  of 

'■'.  macadam  on  1,580  feet  of  the  road,  14  feet,  and  on  3,920  feet,  12  feet.     The  depth 

.  of  surface  material  after  rolling  was  6  inches.     The  approximate  number  of  cuoic 

'  yards  of  earth  excavated  was   1,281.5.     Terra  cotta  cross  drains  were  placed  as 

follows:  One  8-inch,  two  12-inch,  two  15-inch,  two  18-inch,  and  two  24-inch.     The 

total  amount  of  surfacing  material  used  was  1,280J  cubic  yards.     Some  of  the  mate- 

liaX  was  shipped  in  and  some  was  obtained  from  a  local  quany     The  length  of  haul  for 

the  local  stone  was  5  miles,  and  for  the  foreign  material  by  rail  was  175  miles.     The  soil 

was  mostly  stiff  clay  or  clay  mixed  with  sand.    The  total  cost  of  the  road  was  $2,677.06, 

of  which  $509.34  was  paid  for  labor  and  teams  in  grading  and  preparation  of  foundation, 

$1,179.96  for  material,  and  $987.76  for  incidentals.     Labor  cost  $1  per  day  and  teams 

$3.50.     There  was  7,684  square  yards  surfaced,  making  the  cost  35  cents  per  square 

yard,  and  the  rate  per  mile  for  the  12-foot  section  $2,460,  and  for  the  14-foot  section 

$2,874.66. 

Abbeville,  S.  C. — This  road  was  begun  July  31,  1905,  and  finished  September  13, 
1905.  Five  days'  delay  occurred  on  account  of  an  accident  to  the  machinery.  The 
character  of  construction  was  macadam,  the  road  having  a  gravel  foundation  and  chert 
surface,  both  of  which  were  secured  from  local  deposits.  The  average  haul  by  teams 
and  traction  engines  was  2J  miles.  The  total  length  of  road  surfaced  was  1,970  feet,  of 
which  1,170  feet  was  18  feet  wide  and  800  feet  was  24  feet  wide.  The  depth  of  com- 
pacted surface  was  6  inches.  The  total  cost  of  construction  was  $496,  of  wnich  $24.60 
was  paid  for  eighty-two  days'  convict  lalx)r,  at  30  cents  per  day.  Other  labor  was 
paid  for  at  75  cents  per  day,  and  the  traction  engine  for  hauling  surfacing  material  cost 
$5.50  per  day,  while  teams  cost  $2.50  per  day.  The  material  cost  7i  cents  per  cubic 
yard.  There  was  4, 473 J  square  yards  of  road  surfaced,  making  the  average  cost  per 
square  yard  11  cents,  or  $1,419.73  per  mile  for  a  roadway  having  an  average  width  of 
22  feet. 

Union,  S.  C. — This  road  was  begun  June  2,  and  completed  July  11,  1906.  It  was 
constructed  according  to  the  macadam  method,  the  material  used  being  granite.  The 
total  length  surfaced  was  1,602  feet,  of  which  1,347  feet  was  40  feet  wide  and  255  feet  was 
32  feet  wide;  depth  after  rolling,  8  inches.  The  amount  of  surfacing  material  used 
was  1,884  cubic  yards.  This  material  was  obtained  from  a  local  quarry.  The  total 
cost  of  this  road  was  $1,671.42.  Labor  was  paid  for  at  the  rate  of  75  cents  per  day; 
teams,  $2.50,  and  traction  engine  for  hauling  stone,  $5  per  day.  The  total  area  of  road 
surfaced  was  6,893J  square  yards,  making  the  cost  24.2  cents  per  square  yard,  or 
$5,494.37  per  mile  for  a  roadway  having  an  average  width  of  38.7  feet. 

Kenansville,  N.  C. — On  March  6,  1906,  work  was  begun  on  the  road  leading  from 
Kenansvillc  to  Magnolia,  X.  C,  and  continued  until  April  17.  1906.  Favorable  weather 
prevailed  throughout  this  peruxl.  This  road  was  improved  according  to  the  sand-clay 
iiu'th(Kl.  the  clay  being  spread  upon  the  sand  subsoil  and  mixed  by  plowing  and 
harrowing.  The' total  length  of  road  surfaced  was  5,900  feet.  The  width  of  surfaced 
road  was  20  feet,  and  the  depth  of  sand-clay  mixture  6  inches.  The  average  cut  to 
finishcnl  grade  was  4.5  inches;  maximum,  12  inches.  The  average  fill  made  to  fin- 
ished grade  was  5  inches:  maximum,  12  inches.  No  special  provision  had  to  be  made 
for  drainage,  as  the  road  was  constructwl  on  deep  sand  throughout  its  entire  length. 
The  amount  of  surfacing  material  used  was  approximately  2,185  cubic  yards,  which  was 
hauled  an  average  distance  of  1,100  feet.  The  total  cost  of  the  road  was  $440.35, 
which  was  incurred  for  labor  and  teams  in  preparing  the  roadbed  and  hauling  the  mate- 
rial. This  is  on  the  bi\sis  of  80  cents  a  day  for  men  and  $1.50  a  day  for  a  team  without 
driver.  The  total  area  surfaced  was  13.111  square  yards.  This  would  make  the  aver- 
aiie  cost  per  square  yard  3.3  cents,  or  $387.18  per  mile  for  a  roadway  surfaced  with 
tiie  sand-clay  mixture  20  feet  wide. 
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KiNSTON,  N.  C. — The  work  at  this  place  was  begun  May  10,  1906,  and  completed 
the  same  day.  This  road  was  built  according  to  the  sand-clay  process.  The  prepared 
roadbed  was  surfaced  with  4  inches  of  clay,  covered  with  3  inches  of  sand  and  mixed 
with  a  disk  harrow.  The  material  was  secured  near  the  road.  The  length  of  road 
constructed  was  600  feet,  and  the  width  16  feet.  The  work  was  done  by  23  convicts 
at  75  cents  each  per  day.  A  foreman,  subforeman,  and  guards  were  employed  at  the 
rate  of  $2,  $1.20,  and  90  cents  per  day,  respectively.  The  price  of  teams  per  day  was 
$2.50.  There  were  1,066  square  yards  of  road  surfaced.  The  total  cost  of  the  road 
was  $31.45,  making  an  average  cost  per  square  yard  of  3  cents,  or  $276.92  per  mile  for 
a  16-foot  roadway. 

Newbern,  N.  C.-^This  road  was  begun  May  14  and  completed  May  16,  1906.  The 
sand-clay  method  of  construction  was  lollowea,  the  clay  being  secured  near  the  road- 
side. The  materials  were  spread  upon  the  road  to  a  thickness  of  from  2  to  3  inches 
and  to  a  width  of  12  feet.  The  mixing  was  done  by  means  of  a  disk  harrow.  The 
total  length  of  road  surfaced  was  800  feet.  The  total  cost  was  $28.86,  making  the  cost 
per  square  yard  2.7  cents,  and  the  cost  per  mile  approximately  $190. 

WAsmNGTON,  N.  C. — Work  was  begun  on  an  object-lesson  road  at  this  place  Anril 
24,  1906,  and  completed  May  21.  1906.  Fair  weather  prevailed.  The  sand-ciay 
method  of  construction  was  used^  the  material  being  secured  from  the  roadside.  The 
clay  was  spread  to  a  depth  of  8  inches  in  the  center  and  4  inches  at  the  sides.  The 
length  of  road  improvea  was  2,700  feet  arid  the  width  of  sand-clay  surface  was  14  feet. 
Approximately  700  cubic  yards  of  surfacing  material  was  used.  The  total  cost  of  the 
road  was  $375.50.  The  cost  of  labor  was  $1  per  day,  and  of  team  without  driver,  $1.50. 
There  was  4,200  square  yards  surfaced,  making  the  total  cost  per  square  yard  9 
cents,  or  $739.13  per  mile. 

Mount  Weather,  Va. — The  road  at  this  place  was  located  on  the  grounds  of  the 
United  States  Weather  Bureau.  Work  was  oe^n  on*  July  19,  1905,  and  completed 
October  7,  1905.  Fair  weather  prevailed  during  this  time,  with  the  exception  of 
eight  days.  The  road  was  built  according  to  the  regular  macadam  method,  the 
material  being  hornblende  schist  procured  near  the  road.  Concrete  curbs  were  con- 
structed on  both  sides  of  the  road,  with  suitable  paved  gutters,  catch  basins,  and  cross 
drains.  The  total  length  of  road  surfaced  was  approximately  2,047  feet;  the  width  of 
macadam  varied  from  15  to  18  feet:  the  total  depth  after  rolling  was  6  inches.  The 
total  cost  of  this  road  was  $2,629.81,  which  does  not  include  the  cost  of  the  curbs, 
catch  basins,  or  brick-paved  gutters.  The  cost  per  day  of  labor  was  at  the  rate  of 
$1.50,  and  of  teams,  $3.50.  There  was  4,783  square  yards  surfaced,  which  makes  the 
rate  per  square  yard  56  cents,  or  per  mile,  $5,913.60,  for  an  18-foot  roadway. 

Salem,  Oreg. — Preliminary  grading  was  be^n  for  an  object-lesson  road  at  this 
place  on  May  29,  1906.  A  macadam  road  is  being  constructed,  the  material  consist- 
ing of  a  hard  and  tough  variety  of  basaltic  rock.  As  the  work  was  not  completed  before 
the  middle  of  September,  1906,  a  full  report  regarding  methods  and  cost  of  building 
will  be  presented  in  the  next  annual  report. 

Seattle,  Wash. — A  section  of  road  is  now  being  constructed  under  the  direction 
of  experts  from  this  Office,  on  the  Van  de  Vanter  road  leading  from  Seattle  to  Tacoma, 
Wash.  This  work  was  begun  May  3,  1906.  About  6,700  feet  is  to  be  improved.  The 
method  of  construction  is  macadam  and  the  average  width  is  16  feet.  The  material 
used  is  basalt  trap,  which  is  being  secured  about  one-half  mile  from  the  road.  The 
work  was  still  under  way  at  the  end  of  the  fiscal  year  and  will  be  reported  upon  fully 
in  the  next  annual  report. 

Anniston,  Ala. — Preliminary  work  was  begun  on  a  road  at  this  place  May  14,  1906. 
The  road  is  being  constructed  of  limestone,  according  to  the  macadam  method.  As 
this  road  was  not  completed  before  the  1st  of  August,  1906,  a  complete  report  will 
appear  in  the  annual  report  for  1907. 

Chevy  Chase,  Md. — On  June  18,  1906,  work  was  begun  on  an  object-lesson  road  at 
Chevy  Chase,  Md.,  located  on  the  extension  of  Connecticut  avenue,  Washington,  D.  C. 
The  standard  macadam  method  is  being  used  m  this  work,  the  material  consistinc;  of 
a  rather  poor  quality  of  granite  secured  from  Cleveland  Park,  D.  C,  and  haulea  to 
Chevy  Chase  by  wagons.  This  work  is  still  under  way,  and  a  full  report  of  it  will  be 
included  in  the  next  annual  report. 

special  advice  and  inspection. 

There  are  manjr  problems  in  connection  with  the  improvement  of 
country  roads  which  can  be  solved  by  local  road  officials  only  throu^ 
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be  advice  and  information  given  by  an  engineer  or  expert  thoroughly 
liliar  with  the  particular  phases  of  road  construction  involved.  The 
ce  received  many  reouests  for  the  detail  of  engineers  and  experts 
D  consult  with  local  roaa  officials  and  to  give  such  advice  as  was  neces- 
ary.  As  shown  by  the  following  reports,  advice  has  been  given  on 
oad  administration,  methods  of  construction,  estimates  of  cost,  char- 
cter  of  materials  to  be  used,  location  of  roads,  and  other  questions 
f  a  similar  character. 

Alabama. — DcmopoZis,  March  11  and  12^  1906:  An  official  meetiDg  of  the  city  coun- 
il,  mayor,  and  business  men  was  held,  and  advice  was  given  which  resulted  in  a 
nanimous  sentiment  to  advance  the  standard  of  road  improvement.  It  was  moved 
nd  carried  to  ask  Government  cooperation  in  the  building  of  an  object-lesson  road. 
^ay  Minette,  February  19^  1906:  An  mspection  was  made  for  a  road  at  this  place,  but 
ras  reported  upon  unfavorably  on  account  of  local  conditions  and  lack  of  funds. 
*ineapple,  May  19, 1906:  Preliminary  surveys  were  made  for  a  macadam  road  3,000 
^et  long  by  14  feet  wide,  leading  from  the  railroad  station  through  a  swampy  valle>r  to 
he  village  of  Pineapple.  On  \my  25, 1906,  an  informal  talk  was  given  to  a  ^therine 
f  residents  under  the  auspices  of  the  Pineapple  Good  Roads  Association,  in  which 
dNice  was  given  relative  to  the  construction  oi  proposed  roads. 

Delaware. —  Wilmingionj  July  26 ,  1905:  Advice  was  given  to  the  State  highway 
ommissioner  in  connection  with  road  improvement  in  the  State  of  Delaware.  On 
October  21,  1905,  advice  was  given  to  the  State  highway  commissioner,  when  work 
one  under  the  authority  of  the  commissioner  was  inspected. 

District  of  Columbia. — Washington,  May  15  to  16,  1906:  Survey  and  inspection 
•ere  made  of  driveway  on  grounds  of  Bureau  of  Standards. 

Florida. — Lake  City,  May  18,  1906:  Advice  was  given  for  improving  the  methods 
f  construction. 

Idaho. — Moscow,  March  22, 1906:  Inspection  of  li  miles  of  road  leading  from  Moscow 
0  cemetery.  Road  materials  were  inspected,  and  a  blue  basalt  was  found  most  suit- 
ble  for  the  proposed  road  building. 

Illinois. — Streator,  August  9,  1905:  Advice  was  given  concerning  proposed  im- 
provement of  roads;  and  on  August  19,  1905,  an  inspection  was  made  of  one-half  mile 
f  road  leading  from  Streator  to  Bloomington  and  one-half  mile  of  road  intersecting 
his  from  the  east. 

Kentucky. — Lexington,  March  2  andS,  1906:  Oiled  roads  were  inspected  and  advice 
iven  concerning  the  use  of  tar  on  roads. 

Louisiana. — Coushatta,  January  22, 1906:  Inspection  of  5  miles  of  road.  No  funds 
vailable  with  which  to  build  object-lesson  road.  New  Orleans:  Application  for 
ssistance  was  received  from  the  United  States  Naval  Station  June  21,  1906.  Pre- 
iminarj''  inspection  was  made  for  road  to  be  constructed  of  3,502  tons  of  oyster  shells 
nd  1,761  tons  of  clam  shells.  Fifteen  thousand  dollars  was  appropriated  by  Con- 
ress  for  building  this  road. 

Maryland. — Annapolis,  February  19,  1906:  Advice  was  given  regarding  proposed 
oad  legislation.  Baltimore,  August  4,  1905:  An  investigation  was  made  of  wood 
>aving  blocks.  Baltimore,  November  24,  1905:  Conference  was  held  with  State  high- 
ray  officials  of  Maryland. 

Michigan. — Ann  Arbor,  May  6  to  8,  1905:  Conference  was  held  with  the  authorities 
i  the  University  of  Michigan  concerning  cooperation  in  instruction  in  highway  engi- 
looring.  Lansing,  May  8  to  10,  1905:  Conference  was  held  with  the  governor  of  Michi- 
an  and  other  officials  concerning  proposed  road  improvement  in  the  vicinity  of 
.ansing. 

Missouri. — Columbia,  Noreniber  10,  1905:  Inspection  was  made  of  object-lesson 
oad  completed  September  1,  1905,  and  advice  was  given  regarding  its  care.  Edina, 
\pril,  1906:  Inspection  was  made  of  road  proposed  for  improvement.  Steedman,  May 
V,  1905:  Inspection  was  made  of  road  proposed  for  improvement. 

Mississippi. — Columbus,  December  26,  1905:  Inspection  was  made  to  ascertain 
easibility  of  building  object-lesson  road. 

Xew  Jersey. —  Montdair,  April  21,  1906:  Macadam  roads  treated  with  tar  were 
Lspected. 
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New  York. — Albany,  December  18,  1905:  Conference  was  had  with  the  State  engi- 
neer in  regard  to  cooperation  in  student  instruction.  New  York,  April  16 y  1906:  An 
interview  was  had  with  the  chief  engineer  concerning  oil  on  driveways  in  Central  Park. 
New  York,  April  22,  1906:  A  conference  was  held  with  the  superintendent  in  regard 
to  oiling  the  speedway.  Smithboro,  April  11  to  19,  inclusive:  Advice  was  given  on  the 
maintenance  of  earth  roads,  with  special  reference  to  underdraining,  widening,  proper 
ditching,  and  crowning  and  dragging  after  rains.  Long  Island  City,  April  20, 1906:  An 
interview  was  had  witn  the  chief  engineer  regarding  oil  on  highways.  Also  with  Mr. 
Clifford  Richardson  on  the  same  subject. 

North  Carolina. — Newbern,  May  4  to  8,  1906,  inclusive:  Inspected  object-lesson 
roads  and  advised  board  of  county  commissioners.  Object-lesson  road  was  begun  and 
instruction  given  as  to  procedure.  Kinston,  May  8  to  11,  1906,  inclusive:  Advice  was 
given  in  regard  to  the  mixture  of  sand  and  clay  for  a  road,  300  feet  of  sand-clay  road 
was  constructed,  and  examination  was  made  of  10  to  15  miles  of  road  already  built 
and  advice  given  as  to  the  best  treatment  to  be  given  it.  Mount  GUead,  May  SI 
to  June  2, 1906,  inclusive:  Advice  was  given  regarding  the  roads  of  the  locality.  About 
15  miles  of  road  was  examined,  local  material  suitable  for  road  building  was  pointed 
out,  and  advice  given  as  to  its  use  and  in  regard  to  the  changing  of  grades. 

Oregon. — Pendleton,  May  25,1906:  Surveys  were  made  for  a  road  near  this  place. 
On  account  of  the  nature  of  the  soil,  which  is  a  fine-grained  lava  ash,  which  becomes 
very  dusty  during  the  summer  months,  it  was  thought  best  not  to  begin  work  until 
September. 

Pennsylvania. — Johnstovm,  June  9,  1906:  Some  experimental  work  in  using  coal 
tar,  pitch,  and  sla^  on  roads  and  sidewalks  was  inspected.  The  use  of  a  large-sized 
aggregate  was  advised;  also  coating  the  heated  slag  with  tar  in  a  mixing  machine 
insteaxi  of  pouring  tar  on  the  loose  slag  road. 

South  Carolina. — Columbia,  May  30,  1906:  Sand-clay  roads  were  inspected. 

Tennessee. — Bristol,  October  27,  1905:  An  investi^tion  was  made  concerning  the 
construction  of  a  road,  and  estimates  of  its  cost  were  given.  Huntsville,  May,  1905:  A 
section  of  road  was  inspected,  with  a  view  to  improving  it.  Lenoir  City,  March  27, 
1906:  Inspection  was  made  of  road  material  and  transpjortation  facilities,  and  advice 
was  given  for  contemplated  road  improvement.  The  inspection  developed  the  fact 
that  an  excellent  quality  of  limestone  and  novaculite  was  available  for  road  building. 

Texas. — Bellville,  October  28,  1905:  Inspection  was  made  of  the  condition  of  roads, 
available  road  material,  cost  of  labor,  etc.  Brenham,  August  23,  1905:  Propoeed 
object-lesson  road  was  inspected  and  advice  was  given  as  to  local  material  avauable 
for  use.  Waxakachic,  November  4,  1905:  One  and  one-half  miles  of  road  leading  from 
Waxahachie  to  the  Ellis  County  farm  was  inspected.  Denison,  November  8,  1905: 
Inspection  was  made  of  roads  and  road  materials.  Samples  of  limestone  were  sent  in 
to  tne  laboratory,  tested,  and  found  to  be  suitable  for  road  building.  An  object-lesson 
road  was  desired.     Paris,  November  10,  1905:  Three  miles  of  road  was  inspected. 

Virginia. — Callaway,  June  25  to  28,  1906,  inclusive:  Over  40  miles  of  road  was 
viewed,  prospective  changes  were  discussed,  and  advice  was  given  as  to  the  best  method 
of  location,  grade,  construction,  and  maintenance.  Manassas,  March  22,  1906:  Four 
miles  of  road,  known  as  "Battlefield  road,"  was  inspected  and  surveyed.  Norfolk, 
June  12,  1906:  Inspection  was  made  and  advice  given  in  regard  to  the  route  of  pro- 
posed boulevard  from  Norfolk  to  Jamestown  Exposition  grounds.  Thoroughfare, 
March  23,  1906:  Inspection  and  survey  made  of  one-half  mue  of  road.  Warrenton, 
April  2,  1906:  An  examination  was  made  to  determine  the  feasibility  of  burning  clay 
for  roads. 

• 

Wisconsin. — Kilboum,  May  10  and  11,  1905:  An  inspection  was  made  of  roads  at 
this  place. 

lectures,  addresses,  and  papers. 

During  the  year  lectures  and  addresses  were  delivered  in  14  States — 
Alabama,  Arkansas,  District  of  Columbia,  Illinois,  Kentucky,  Louisi- 
ana, Michigan,  Missouri,  New  Jersey,  Ohio,  Pennsylvania,  Tennessee, 
Virginia,  and  West  Virginia.  Among  the  subjects  covert  were  road 
construction  and  maintenance,  highway  administration,  and  road 
economics  and  statistics.  Scientific  and.  technical  papers  were  read 
before  various  associations  and  societies.     The  aim  of  the  Office  is  to 
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ice  full  information  in  the  hands  of  persons  who  are  seeking  to 
prove  the  pubHc  roads,  to  advise  with  local  officials  or  citizens' 
ganizations  on  the  specific  problems  confronting  them,  and  to  offer 
ggestions  for  improvement,  wherever  possible,  m  the  local  systems 
road  administration. 

A  brief  summary  of  work  of  this  kind  done  during  the  year  is  given 
low : 

A.LABAMA. — Lectures  were  delivered  under  the  auspices  of  the  State  Farmers'  Insti- 
te  at  Decatur,  February  8,  1906;  Tuscaloosa,  February  12;  Dothan,  February  15; 
lika,  February  17;  Troy,  February  19,  and  Mobile,  February  21.  The  object  of 
«je  lectures  was  to  familiarize  the  local  road  builders  with  the  elementary  principles 
lich  should  be  followed  in  the  construction  and  maintenance  of  roads,  witn  especial 
lerence  to  the  requirements  of  the  particular  localities  in  question. 

Arkansas. — Fort  Smith,  June  12, 1906:  Lectures  before  the  State  Good  Roads  Asso- 
Uion  on  chert  roads. 

District  op  Columbia. — Washington,  December,  1905:  Lecture  before  the  National 
?ographic  Society  on  the  investigative  and  experimental  work  of  the  Office  of  Public 

Illinois. — Rochelle,  December  5,  1905:  Address  at  a  meeting  of  the  Ogle  County 
irmers'  Institute  on  the  subject  of  road  administration. 

Kentucky. — Frankfort,   March  1,  1906:  Lecture  on  road  construction  before  the 
ate  Farmers'  Institute.     This  lecture  was  preceded  by  an  inspection  of  the  roads 
the  vicinity  of  Lexington  and  Frankfort. 

Louisiana. — Lectures  upon  road  improvement  in  its  relation  to  the  fruit  and  truck 
owing  industries  were  delivered  under  the  auspices  of  the  North  Louisiana  Fruit  and 
ruck  Growers'  Institute  at  the  following  places:  Calhoun,  February  12, 1906;  Farmer- 
lie,  February]  14,  1906;  Bernice,  February  15,  1906;  Ruston,  February  16, 1906,  and 
rcadia,  February  18,  1906. 

Michigan. — Port  Huron,  August  9,  1905:  Address  at  road  convention;  subject, 
County  road  administration." 

Missouri. — New  Franklin,  April  21,  1906:  Address  at  road  convention  under  the 
ispices  of  the  Business  Men's  Club;  subject,  "Economics  of  road  construction." 

New  Jersey. — Atlantic  City,  July  1,  1905:  Paper  read  before  the  American  Society 
r  Advancement  of  Engineering  Education;  subject,  "Need  for  systematic  instruction 
highway  engineering  in  our  colleges."  Atlantic  City,  June  20, 1906:  Report  on  testa 
id  investigations  of  road  materiaus  read  before  the  American  Society  for  Testing 
aterials.  Atlantic  City,  June  21,  1906:  Paper  entitled  "Notes  on  the  abrasion  ana 
irdness  tests  as  applied  to  road  materials,"  read  before  the  American  Society  for 
esting  Materials. 

Ohio. — London,  February  3,  1906:  Address  on  road  economics  and  road  organization. 
\lmington,  February  5,  1906:   Address  on  economics  of  road  construction. 

Tennessee. —  Union  City,  April  2, 1906:  Inspection  of  roads  and  materials  for  road 
>nstruction.  followed  by  an  address  on  road  improvement. 

Virginia. — Hampton,  March,  1906:  Address  at  a  meeting  of  the  county  road  officials. 

West  Virginia. —  Martinsburg,  March  S,  1906:  Address  before  the  county  officials 
id  the  citizens  of  Berkeley  County  on  the  subject  of  "A  system  of  road  administration 
id  construction  for  Berkelev  Countv." 

A  number  of  addresses  and  informal  talks  were  delivered  in  various 
arts  of  the  country,  in  addition  to  those  above  mentioned,  concerning 
hich  a  detailed  report  is  scarcely  necessary. 

experimental  work  (field). 

During  the  year  1906  the  experimental  work  of  the  Office  con- 
sted  chiefly  in  the  investigation  of  methods  for  rendering  roads 
ustless.     A  series  of  careful  experiments  were  made  at  Jackson, 

H.  Doc.  6,  59-2 40 
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Tenn.,  during  the  spring  and  summer  of  1905,  in  cooperation  with 
the  city  engineer,  to  determine  the  value  of  coal  tar  for  preventing 
dust  on  macadam  roads.  Tests  were  also  made  with  crude  Texas 
oil  and  several  grades  of  its  residue  on  earth  and  macadam  roads. 
The  expense  of  these  experiments  was  very  small,  since  the  tar  was 
donatea.  The  quantity  of  tar  appUed  per  scjuare  yard  averaged 
0.45  gallon,  and  the  cost  of  labor  for  applying  this  quantity  of 
tar  was  less  than  1  cent.  After  more  than  seven  months,  including 
the  winter  season  of  1905-6,  the  tarred  roads  are  still  in  excellent 
condition.  They  are  hard,  smooth,  and  resemble  asphalt,  except 
that  they  show  a  more  gritty  surface.  A  full  description  of  these 
experiments  is  given  in  Circular  No.  47  of  tliis  Office. 

Additional  experiments  were  conducted  during  the  summer  of 
1906  on  the  Potomac  River  drive  in  Washington,  D.  C,  in  coopera- 
tion with  the  superintendent  of  buildings  and  grounds.  Crude  coal 
tar  similar  to  that  used  at  Jackson,  Tenn.,  was  used  in  this  work. 
These  experiments  have  been  completed  too  recently  to  afford  any 
satisfactory  data  on  results  of  the  work  at  this  time.  It  may  be 
said,  however,  that  the  covering  is  wearing  through  in  many  places, 
on  account  of  the  quantity  of  fme  material  on  the  road  when  it  was 
treated. 

The  feasibility  of  using  tar  to  a  large  extent  in  the  treatment  of 
road  surfaces  has  not  yet  been  determined.  Some  experiments  in 
France  and  a  few  in  this  country,  notably  the  one  at  Jackson,  Tenn., 
have  given  excellent  results.  In  other  cases  partial  or  entire  fail- 
ure has  followed  experiments,  and  it  remains  to  be  determined 
whether  the  obstacles  to  the  successful  use  of  this  material  in  surfacing 
roads  can  be  overcome  or  whether  they  are  such  as  to  preclude  its 
general  adoption  as  a  dust  preventive  and  preservative  of  macadam 
roads. 

In  the  experiments  with  oils  at  Jackson,  Tenn.,  7  tank  cars  of  oil, 
donated  by  Texas  and  Louisiana  companies,  were  used,  varying  from 
a  light  crude  oil  to  a  heavy  residue  from  the  refineries.  The  cost  of 
labor  per  square  yard  in  the  experiments  with  crude  oil  was  5.7  mills 
on  city  streets  and  3.3  mills  on  country  roads.  On  the  city  streets 
0.48  gallon  of  crude  oil  was  applied  per  square  yard,  and  ou  country 
roads  0.38  gallon  per  square  yard.  Of  the  residual  oil  0.71  gallon 
was  used  per  square  yard  at  a  cost  for  labor  of  7.8  mills  per  square 
yard.  More  than  seven  months  have  elapsed  since  the  work  was 
completed.  The  light,  crude  oil  has  produced  little,  if  any,  perma- 
nent improvement.  The  medium  "steamer"  oil  from  Texas  has 
given  good  results.  The  best  results  were  obtained  with  the  heavier 
oils  applied  hot.  The  road  treated  with  the  heaviest  oil  is  entirely 
dustless,  and  can  be  cleaned  or  swept  as  well  as  the  tarred  road. 
There  is  but  little  noise,  even  from  horses'  hoofs. 

No  additional  experiments  were  carried  on  during  the  fiscal  year, 
but  investigations  were  made  of  experiments  with  oil  on  the  Speedway 
and  in  Central  Park,  New  York,  and  of  experiments  with  tar  on 
macadam  roads  at  Montclair,  N.  J. 

It  has  been  demonstrated  that  roads  are  injured  through  loss  of  mate- 
rial which  is  carried  away  in  the  form  of  dust  by  rubber-tired  vehicles 
and  especially  automobiles.  The  loss  of  material  in  this  way  is  a 
permanent  loss  to  the  road  and  can  only  be  prevented  by  treating 
the  roads  so  as  to  prevent  the  formation  of  dust.     When  it  is  con- 
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dered  that  many  millions  of  dollars  have  been  expended  in  the 
>iistruction  of  fine  systems  of  roads  in  various  parts  of  the  United 
bates,  and  especially  in  the  North  and  East,  the  importance  of 
reventing  the  destruction  of  these  roads  or  of  lessening  the  cost 
?  maintaming  them  in  the  manner  indicated  can  readily  be  under- 
ood. 

STUDENT  INSTRUCTION   (pIELD). 

The  plan  of  appointing  graduates  m  engineering  to  the  position 
:  civil-engineer  student,  wmch  was  explained  fully  m  the  last  annual 
{port,  has  proved  satisfactory  in  every  particular.  Up  to  June  30, 
)06,  nine  students  had  been  appointed,  at  $600  per  annum,  of  which 
umber  one  has  been  promoted  through  various  grades  to  the  position 
:  assistant  engineer,  at  $1,500  per  annum.  Another  student,  whose 
3ar  of  graduate  instruction  expired  March  31,  1906,  was  promoted 

>  the  position  of  junior  assistant  engineer,  at  $900  per  annum,  and 
lother  to  a  similar  position  at  $1,000  per  annum,  effective  July  1, 
)06,  thus  leaving  six  students  who  have  not  yet  completed  the 
le-year  course. 

A  number  of  colleges  have  within  recent  years  established  summer 
hools  in  road  building.  At  these  schools  instruction  is  given  in 
;tual  road  building,  together  with  lectures  on  highway  engineering 
id  including  such  portions  of  the  regular  engineering  course  as  are 
lund  suitable.  The  Office  has  been  called  upon  for  assistance  in 
le  preparation  of  courses  of  study  and  for  the  detail  of  engineers 

>  give  special  lectures  from  time  to  time.  Very  little  work  of  this 
laracter,  however,  has  been  done,  owing  to  the  very  limited  facili- 
es  of  the  Office.  This  form  of  cooperation  will  undoubtedly  yield 
ccellent  results,  and  it  is  well  that  a  start  has  been  made. 

LABORATORY   TESTS    AND   INVESTIGATIONS. 

This  division  of  the  work  is  under  the  supervision  of  the  Assistant 

irector,  whose  principal  assistants  are  a  testing  engineer,  in  charge 

the  physical  laboratory;  an  assistant  chemist,  in  charge  of  the 

lemical  laboratory,  and  a  petrographer,  in  charge  of  rock  analyses. 

PHYSICAL  TESTS. 

During  the  year  384  samples  were  received  at  the  laboratory  for 
lutine  tests,  of  which  number  273  were  samples  of  rock  intended  for 
acadam  road  building.  Of  the  273  samples  received,  about  42  per 
int  were  limestone,  11  per  cent  dolomite,  10  per  cent  trap,  8  per  cent 
.ndstone,  and  8  per  cent  granite.  The  remainder  were  lor  miscella- 
?ous  tests.  Two  samples  of  building  brick,  one  of  building  stone, 
ve  of  cement,  and  four  of  sand  were  tested  at  various  times  during 
le  year  for  Government  building  purposes,  and  also  seven  samples 
paving  brick  and  one  of  wood  paving  blocks  to  be  used  in  street 
iving.  A  comparison  of  this  yearns  work  with  the  record  of  samples 
ceived  during  the  previous  years  shows  that  the  routine  testing  has 
creased  about  33  per  cent. 

Samples  of  materials  were  received  from  States,  Territories,  and 
reign  countries  as  follows :  Alabama,  5;  Alaska,  1;  Arkansas,  9;  Cal- 
)mia,  6;  Colorado,  7 ;  Connecticut,  8;  Delaware,  4;  District  of  Colum- 
a,  18;  Florida,  1;  Georgia,  3;  Illinois,  4;  Indiana,  82;  Kansas,  4; 
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Kentucky,  4;  Maine,  5;  Maryland,  21;  Massachusetts,  14;  Michigan, 
11;  Minnesota,  1;  Mississippi,  2 ;  Missouri,  6;  Montana,  4;  Nebraska, 
4;  New  Hampshire,  2;  New  Jersey,  27;  New  Mexico,  4;  New 
York,  28;  North  CaroUna,  10:  North  Dakota,  1;  Ohio,  8;  Oregon,  2; 
Pennsylvania,  76;  South  Carolina,  4;  Tennessee,  6;  Texas,  4;  Utah, 
1;  Vermont,  7;  Virginia,  29;  Washington,  1;  West  Virginia,  8;  Wis- 
consin, 13;  Germany,  1;  unidentified,  4. 

A  significant  fact  in  connection  with  the  laboratory  work  is  that  a 
very  large  number  of  samples  have  been  tested,  coming  from  Eastern 
ana  Middle  States  which  nave  not  received  a  great  deal  of  assistance 
in  the  form  of  object-lesson  roads.  This  tends  to  distribute  uni- 
formly the  benefit  arising  from  the  work  of  the  Ofiice.  There  is  a 
growing  amount  of  cooperation  between  the  various  State  geologists 
and  this  Office  in  the  preparation  of  data  showing  location,  character, 
and  suitability  for  road  work  of  material  throughout  each  State.  As  an 
example,  the  State  of  Indiana  may  be  cited,  the  geologist  of  that  State 
having  forwarded  many  samples  to  be  tested  from  his  State.  From 
the  inrormation  thus  secured  he  has  prepared  a  bulletin  on  the  road- 
building  resources  of  Indiana. 

ANALYTICAL   WORK. 

Upon  the  reorganization  of  the  Office  arrangements  were  made  for 
the  installation  or  a  suitable  chemical  laboratory  in  the  new  building. 
This  laboratory  was  especially  equipped  for  the  analysis  of  road  mate- 
rials, and  has  been  actively  engaged  in  a  continuance  of  the  work 
beffun  by  the  Division  of  Tests.  The  work  is  conducted  by  a  chemist 
and  assistant  chemist  and  a  petrographer. 

Chemical  analyses  of  stratined  rocks,  clays,  sands,  mortars,  cements, 
concretes,  tars,  asphalts,  and  oils,  together  with  petrographic  analy- 
ses of  the  cr}^stalline  rocks,  constitute  the  routine  work  of  this  labora- 
tory. During  the  past  year  nearly  400  samples  were  received  by  the 
Office,  which  were  examined  microscopically  or  analyzed,  according  to 
the  uses  for  which  thev  were  intended. 

Work  was  also  done  in  improving  the  methods  of  analysis  and  classi- 
fication of  road  materials  and  in  tabulating  the  results  of  the  analyses. 

EXPERIMENTAL   WORK    (LABORATORY). 

During  the  year  an  investigation  of  the  decomposition  of  rock  dust 
under  the  action  of  water,  with  especial  reference  to  the  cause  and 
possible  improvement  of  the  binding  power  of  road  materials,  w'as  car- 
ried on,  ana  the  information  so  far  obtained  gives  every  indication  of 
producing  results  which  will  be  of  value  m  the  construction  and 
improvement  of  roads.  For  example,  it  has  been  found  that  by  mixing 
certain  rocks  of  poor  binding  power  under  the  action  of  water  a  much 
higher  binding  power  results.  As  the  binding  or  cementing  power  of 
rocks  is  one  of  the  chief  factors  in  the  life  of  a  road,  the  value  of  this 
discovery  is  of  obvious  importance.  In  one  experiment  a  limestone 
which  gave  a  cementing  value  of  20  and  a  granite  which  ^ave  a  cementr 
*ng  value  of  6  were  combined  in  this  way,  and  the  resultmg  cementing 
T^alue  was  82.  A  partial  report  of  the  investigation  has  already 
ippeared  in  Circular  No.  38  of  the  Office,  and  it  will  be  fully  treated 
.n  a  forthcoming  publication. 
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le  work  of  standardizing  an  impact  test  for  paving  brick  is  well 
r  way.  This  work  is  being  done  with  an  impact  machine  designed 
constructed  in  this  Office,  and  the  results  obtained  so  far  are  very 
iiraging. 

isides  the  work  already  mentioned,  methods  of  asphalt  analysis 
studied  with  reference  to  their  standardization,  and  tests  of  oils 
made  in  connection  with  a  study  of  their  behavior  when  used  on 
s,  a  progress  report  of  which  was  published  in  Circular  No.  47. 

SPECIAL   INVESTIGATIONS. 

3f ore  the  Division  of  Tests  was  combined  with  the  Office  of  Public 
d  Infjuiries  to  form  the  Office  of  Public  Roads,  several  special 
stigations  were  undertaken  which  did  not  relate  directly  to  roads, 
se  investigations  were  continued  during  the  past  fiscal  year  in 
T  that  definite  results  might  be  obtained  before  the  work  was 
)ped. 

wing  to  the  numerous  complaints  of  farmers  regarding  the  rapid 
rioration  of  modem  fence  wire  in  comparison  with  that  manu- 
Lired  in  former  years,  an  investigation  of  the  subject  was  begun 
L  a  view  to  remedying  the  defect.  Farmers'  Bulletin  No.  239 
ains  a  report  of  this  investigation,  which  has  aroused  the  interest 
lanufacturers  and  has  determined  some  of  them  to  take  active 
s  toward  producing  a  product  more  resistant  to  atmospheric 
ion. 

s  the  decomposing  action  of  water  on  finely  ground  feldspathic 
:  powders  brings  the  alkalies  into  solution,  the  idea  of  the  possible 
lability  as  fertilizers  of  rock  powders  rich  in  potash  presented 
f.  Work  along  this  line  has  now  been  turned  over  to  various 
jaus  of  the  Department  for  further  investigation, 
he  scarcity  of  timber  in  many  sections  of  the  country,  not  only 
construction  work,  but  even  lor  fence  posts,  has  in  recent  years 
to  a  more  general  use  of  concrete.  Tnis  material  is  admirably 
3 ted  for  farm  purposes,  but  there  seemed  to  be  a  general  lack  of 
tvledge  concerning  its  preparation  and  use.  After  a  series  of  tests 
investigations  Farmers'  Bulletin  No.  235  was  issued,  in  October, 
),  giving  full  information  concerning  cement,  cement  mortar,  the 
ing  of  concrete,  and  the  construction  of  concrete  sidewalks,  base- 
t  floors,  driveways,  and  fence  posts. 

STUDENT    INSTRUCTION    (LABORATORY). 

ach  engineer  student  ])efore  being  assigned  to  work  in  the  field  is 
n  a  thorough  course  of  instruction  in  the  testing  laboratory.  This 
V  consists  in  actually  making  the  various  tests  on  road  materials 
computing  tlie  results.  The  information  thus  obtained  is  con- 
ned necessary,  in  connection  with  road  construction,  for  a  thorough 
?rstanding  of  the  relations  which  exist  between  laboratory  tests 
the  behavior  of  these  materials  under  traffic. 

MACHINE    SHOP. 

le  work  of  the  machine  shop  has  been  carried  on  along  the  same 
as  was  indicated  in  the  last  report.     Additional  machiner}"  is 
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being  installed  from  time  to  time  as  necessity  requires,  and  the  fi 
ties  for  doing  accurate  machine  work  have  been  much  improved  in  me 
last  year. 

A  small  impact  machine  for  testing  the  toughness  of  rocks  is  noff 
being  constructed  in  the  machine  shop, 

INFORMATION. 

This  division,  which  has  during  the  past  year  been  engaged  in  the 
collection  and  compilation  of  statistics  regarding  mileage  orunproved 
and  unimproved  roads  and  expenditures  for  construction  and  mainl*- 
nance,  is  under  the  direction  or  a  chief  of  records.  The  information  is 
secured  through  county  correspondents  and  State  and  county  officials. 

ROUTINE   COLLECTION    AND   COMPILATION    OF  INFOBMATION. 

The  collection  and  compilation  of  information  on  the  mileage  of 
improved  and  unimproved  roads,  expenditures  for  road  construction 
and  maintenance,  and  amounts  of  bond  issues  for  each  county  in  the 
United  States  was  not  completed  in  the  course  of  the  £scal  year  1906 
for  several  reasons.  In  the  first  place,  the  clerical  force  was  entirely 
too  small  to  dispose  of  the  very  lai^e  amount  of  correspondence 
entailed  by  the  work.  In  the  second  place,  it  has  been  necessary  in 
many  Northern  States  to  secure  the  information  directly  from  each 
township.  When  it  is  considered  that  in  some  of  these  States  there 
are  as  many  as  1,500  townships,  and  that  a  complete  report  must  be 
secured  from  each,  some  idea  of  the  extent  of  the  work  may  be 
obtained.  In  some  cases  it  has  been  necessary  to  write  from  fifteen 
to  twenty  letters  to  one  township  before  an  accurate  report  could  be 
secured.  In  a  few  instances  the  governors  of  the  States  and  tk 
authorities  of  the  Post-Office  Department  assisted  in  securing  the 
requisite  data.  The  results  of  the  investigation  were  published  as 
rapidly  as  the  information  for  each  State  was  complete.  The  scope 
of  this  work  is  shown  in  the  following  table,  which  includes  the  States 
completed  at  the  close  of  the  fiscal  year: 
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DISSEMINATION    OF   INFORMATION. 

In  addition  to  the  routine  collection  and  compilation  of  informa- 
ion,  the  Division  of  Records  is  frequently  called  upon  to  make  small 
ivestigations  of  a  special  and  temporary  nature  and  to  give  advice 
hni  correspondence  and  lectures  regarding  the  economics  of  high- 
ray  construction  and  management.  Such  information  relates  prm- 
ipally  to  cost  of  road  work,  methods  of  building  various  types  of 
cads,  State-aid  roads,  legislation  regarding  road  management,  the 
ralue  of  wide  tires,  the  use  of  convict  labor  in  road  builmng,  cost  of 
vagon  transportation,  bond  issues  for  road  improvement,  etc. 

FOREST  TRAILS. 

During  the  fall  of  1905  the  Office  cooperated  with  the  Forest  Serv- 
ce  in  securing  information  to  be  used  in  the  preparation  of  a  manual 
)a  trail  making  and  maintenance.  A  circular  letter  was  sent  out  to 
he  public-road  correspondents  and  various  officials' asking  that  they 
lescribe  briefly  the  best  methods  of  building  and  maintaining  pacK 
ind  foot  trails,  giving  proper  width  and  maximum  grade  for  each,  as 
veil  as  full  information  concerning  cost  per  mile  of  trails  of  given 
ddths  and  grades.  A  number  of  replies  containing  information  and 
uggestions  of  value  were  received  and  referred  to  the  Forest  Service. 

EXECUTIVE    AND    ADMINISTRATIVE. 

IMPROVEMENT   IN    OFFICE    METHODS. 

The  stenographic  force  has  been  concentrated  in  one  section  under 
he  supervision  of  the  chief  clerk.  This  arrangement  secures  a  uniform 
iistribution  of  the  work,  increases  the  efficiency  of  each  individual 
jtenographer,  and  makes  it  possible  to  dispose  of  a  much  greater 
imount  of  work  than  would  otherwise  result. 

The  old  system  of  alphabetical  filing  has  been  entirely  superseded  hy 
nodem  vertical  subject  files,  indexed  by  names  and  subjects.  This 
jystem  was  introduced  during  the  preceding  fiscal  year,  but  has  been 
wrought  to  a  high  state  of  efficiency  within  the  last  twelve  months. 

The  maiUng  list,  which  contained  over  10,000  names,  was  carefully 
•evised  and  reduced  to  one-third  that  number.  The  publications  of  the 
Office  were  classified  according  to  their  subject-matter  in  four  divisions, 
lamely,  (1)  construction  ana  maintenance,  (2)  economic  and  statis- 
tical, (3)  legislative,  and  (4)  scientific.  The  mailing  list  was  arranged  in 
'our  sections  to  correspond  \\nth  this  classification,  thereby  avoiding  the 
>romiscuous  distribution  of  all  classes  of  publications. 

The  practice  of  holding  weekly  seminars  for  the  discussion  of  sub- 
ects  under  investigation  by  the  Office,  as  well  as  methods  of  carr3ang  on 
:he  work,  has  proved  beneficial.  Much  interest  has  been  manifested 
md  many  suggestions  of  value  have  been  offered. 

IMPROVEMENT   IN    FACILITIES. 

(a)  Quarters. — Febniary  1,  1906,  a  new  building,  constructed  in 
iccordance  \\itli  plans  prepared  in  this  Office,  was  leased  at  $2,000  per 
innum.  Formerly  the  office  work  was  conducted  on  the  fourth  floor  in 
:he  main  building  of  the  Department  and  the  laboratory  work  in  the 
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basement  of  the  Bureau  of  Chemistry  building.  The  quarters  were 
absolutely  inadequate,  and  seriously  embarrassed  the  work.  The  build- 
ing erected  for  the  Office  is  a  four-story  structure,  containing  a  testing 
laboratory  and  machine  shop  on  the  ground  floor,  executive  and  clericd 
offices  on  the  second  floor,  library,  property  room,  chemical  and  petro- 
graphical  laboratories  on  the  third  floor,  and  drafting  room  and  assist- 
ant engineers'  offices  on  the  fourth  floor. 

(6)  Equipment. — Since  the  reorganization  of  the  Office  a  niunber  of 
engineermg  instruments  have  been  purchased  and  suflScient  minor 
equipment  to  provide,  in  a  measure,  ror  efficient  engineering  work  in 
connection  with  the  construction  of  object-lesson  and  experimental 
roads.  Some  equipment  has  been  added  to  the  laboratory.  One 
10- ton  steam  roller  was  leased  before  the  close  of  the  fiscal  year  and 
an  additional  10-ton  steam  roller  was  also  leased  during  the  current 
year.  Three  10-ton  steam  rollers  were  purchased  during  the  current 
year,  making  in  all  five  rollers  now  availaole  for  field  w^ork.  The  road- 
building  machiner}'-,  exclusive  of  steam  rollers,  is  secured  from  the 
manufacturer  free  of  charge.  It  is  hoped,  however,  that  in  course 
of  time  the  Government  will  have  absolute  control  of  this  machinery 
by  purchase. 

(c)  Records  and  library. — A  full  and  complete  record  of  all  work  done 
by  the  Office  is  kept  by  means  of  reports  regularly  submitted  by  men 
in  charge  of  field  work.  In  addition  to  these  reports,  card  records  are 
kept  of  Government  property  and  a  separate  record  or  all  road  machin- 
ery. Also  a  card  record  is  kept  of  appointments,  promotions,  trans- 
fers, and  other  changes  in  the  personnel  of  the  Office.  A  system  of 
briefing,  on  a  limited  scale,  is  in  use  of  all  correspondence  relating  to 
object-lesson  and  rural-delivery  work.  This  is  designed  to  furmsh, 
for  instant  reference,  a  compact  record  of  work  requested,  work  prom- 
ised, and  that  which  has  already  been  undertaken.  Plans,  profiles, 
and  cross  sections,  together  with  a  complete  report  of  all  work  carried 
on  in  the  field,  are  kept  in  the  Office. 

During  the  year  a  reference  library  has  been  collected  and  catalogued. 
This  collection  comprises  works  on  engineering,  materials  of  construc- 
tion, geology,  and  chemistry,  wliich  have  a  bearing  on  road  building. 
An  index  has  been  filed  witli  the  catalogue,  containing  every  procurable 
reference  to  the  literature  of  road  construction.  The  libraiy  also  con- 
tains full  sets  of  reports  of  highway  commissions  and  scientific  societies 
of  allied  interests  and  embraces  the  leading  engineering  journals  of  the 
United  States,  as  well  as  English,  French,  and  German  periodicals 
devoted  to  engineering  and  road  construction,  and  also  many  publica- 
tions upon  the  cement,  clay,  and  brick  industries,  etc.  Several  trans- 
lations of  important  articles  in  foreign  journals  have  been  made  and  are 
in  constant  use  in  the  library  and  in  correspondence. 

Reference  lists  have  been  compiled  from  time  to  time  to  answer 
demands  for  information  upon  subjects  of  special  interest  in  road  work, 
such  as  the  use  of  tar  and  oil  on  highways.  An  exhaustive  bibiic^raphy 
of  the  entire  subject  is  in  preparation,  and  will  probably  be  issued  during 
the  present  year. 

Tne  large  collection  of  photographs  and  lantern  sHdes  belonging  to 
the  Office  nas  been  catalogued  and  made  easily  available  for  use  in  the 
illustration  of  magazine  articles  and  lectures. 
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OTTTUNE  OP  WORK  FOR  THE  CURRENT  YEAR. 

At  the  time  the  Division  of  Tests  of  the  Bureau  of  Chemistry  was 
'X)inbined  with  the  Office  of  Public  Road  Inquiries  to  form  the  Office 
)f  Public  Roads  several  special  investigations  of  importance  were 
)eing  conducted  by  the  Division  of  Tests,  which  were  not  directly 
elated  to  road  improvement.  It  was  necessary  that  these  investi- 
gations be  carried  sufficiently  far  after  the  reorganization  of  the  Office 
o  that  they  could  be  discontinued  without  serious  detriment.  During 
he  current  year,  however,  only  matters  having  a  direct  bearing  upon 
he  subject  of  road  improvement  throughout  the  United  States  are 
eceiving  the  attention  of  this  Office.  Accordingly,  the  testing  of  stone 
or  building  and  other  structural  purposes,  and  the  special  investiga- 
ion  into  the  corrosion  of  iron  and  steel  wire  fencing  mentioned  in  the 
eport  for  1905,  will  be  discontinued. 

The  scope  of  the  work  has  been  broadened  by  means  of  coopera- 
ion  with  the  Post-Office  Department  in  the  improvement  of  rural 
outes,  cooperation  with  the  Forest  Service  to  establish  wagon  roads 
md  trails  in  forest  reserves,  cooperation  with  the  Geological  Survey 
Q  the  preparation  of  road  maps  to  indicate  the  classes  of  the  roads 
tppeanng  upon  them,  and  cooperation  with  the  various  Government 
)epartments  in  the  improvement  of  roads  on  Government  reserva- 
ions.  Examples  of  this  joint  work  are  the  construction  of  a  road 
it  the  naval  station  at  New  Orleans  under  an  appropriation  for  the 
•Javy  Department,  the  macadamizing  of  a  road  in  the  grounds  of  the 
Agricultural  Department  in  this  city,  and  a  joint  experiment  with 
he  War  Department  in  the  use  of  tar  on  the  Potomac  River  drive, 
.Iso  in  this  city. 

The  work  proposed  for  this  year  may  be  briefly  summarized  as 
ollows: 

HIGHWAYS. 
OBJECT-LESSON   ROADS. 

The  force  of  engineers  and  experts  available  for  this  work  has  been 
ficreased  by  the  appointment  of  additional  roller  experts  and  engi- 
leer  students.  The  facilities  for  carrying  it  on  have  also  been 
ncreased  by  the  purchase  of  three  and  the  lease  of  two  10-ton  steam 
oad  rollers. 

Object-lesson  roads  are  now  being  constructed  at  Benton,  La.; 
sew  Orleans,  La.;  Dyersburg,  Tenn. ;  Occoquan,  Va. ;  Washington, 
).  C. ;  Chevy  Chase,  Md.;  Paintsville,  Ky. ;  Oswego,  Kans. ;  Salem, 
)reoj.,  and  Mount  Gilead,  N.  C.  A  large  number  of  applications  aje 
n  nle  for  assistance  of  this  kind. 

LECTURES,    ADDRESSES,    AND    PAPERS. 

Under  this  head  are  inchided  all  lectures  and  addresses  delivered 
t  conventions,  farmers'  institutes,  meetings  of  road  officials,  boards 
f  trade,  and  bodies  of  a  similar  character.  It  has  been  found  to  be 
xpensive  and  unsatisfactory  to  continue,  to  any  great  extent,  the 
ractice  of  withdrawing  engineers  from  construction  work  in  the  field 
0  deliver  lectures  and  addresses.  The  plan  of  appointing  consulting 
ngineers  and  special  agents  from  among  the  leaaing  hio;hway  engi- 
eers  of  the  country  for  special  assignments  on  a  per  diem  basis  is 
radually  being  put  into  effect,  thus  allowing  the  engineers  and 
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experts  to  continue  without  interruption  work  on  object-lesson  r 
to  which  they  have  been  assigned,  or  to  continue  their  routine  expenr 
mental  work. 

STUDENT  INSTRUCTION. 

It  is  intended  that  an  examination  shall  be  held  early  in  the  spring 
of  1907  for  the  purpose  of  establishing  a  register  of  eli^bles  for 
appointment  to  the  position  of  engineer  student,  so  that  addition  maj 
be  made  to  the  present  number  of  students.  As  a  result  of  this 
examination  it  is  noped  that  at  least  six  or  eight  appointments  may 
be  made.  The  usual  course  will  be  followed  in  the  instruction  given, 
but  as  the  object-lesson  and  experimental  work  of  the  Office  is  gradu- 
ally broadening  in  its  scope,  the  opportunities  given  these  students 
will  be  ^eater  than  were  possible  to  the  students  first  appointed 
under  this  plan. 

It  is  hoped  that  some  means  may  be  found  by  which  the  Office  will 
be  enabled  to  comply  with  a  larger  percentage  of  the  requests  from 
road  schools  for  the  detail  of  engineers  to  deliver  lectures  on  highway 
engineering.  These  schools  are  being  organized  in  various  parts  of 
the  country  imder  the  auspices  of  the  State  highway  commissions 
and  agricultural  and  engineering  schools.  A  series  of  lectures  on 
highway  engineering  at  colleges  located  in  various  sections  of  the 
country  would  supplement  the  plan  of  student  instruction  in  an 
admirable  manner. 

EXPERIMENTAL   WORE. 

The  introduction  of  sand-clay  roads  into  the  various  sections  of  the 
country  where  they  may  be  successfully  constructed  at  moderate  cost 
will  be  continued  durino;  the  current  year  as  far  as  practicable. 

No  plans  have  yet  been  made  for  additional  experiments  with 
burnt-clay  roads,  but  it  is  probable  that  further  work  of  this  charac- 
ter will  be  undertaken. 

Special  attention  is  being  devoted  to  the  investigation  of  the  use  of 
oil,  tar,  and  other  bitununous  binders  for  treating  the  surface  of 
roadways.  A  number  of  experiments  in  the  use  of  tar  have  already 
been  begun  in  the  city  of  Washington. 

A  special  study  of  road  machinery  will  be  undertaken  to  determine 
the  suitability  of  various  types  of  machinery  for  different  kinds  of 
road  work. 

COOPERATION    WITH   THE    POST-OFFICE    DEPARTMENT. 

The  work  of  facilitating  the  rural  delivery  of  mails,  by  the  improve- 
ment of  country  roads,  in  cooperation  with  the  Post-Office  Department 
IS  of  such  vital  importance  as  to  merit  a  full  explanation.  The  plan 
which  carries  the  approval  of  the  Secretary  of  Agriculture,  under  aate 
of  July  3,  1906,  ana  of  the  Postmaster-General,  under  date  of  July  10, 
1906,  provides  that  whenever  a  road  upon  which  a  rural  route  has 
been  or  is  about  to  be  established  is  reported  by  the  carrier  or  inspectoi 
to  be  impassable  or  in  bad  repair  the  Fourtn  Assistant  Postmaster- 
General  will  advise  the  Director  of  the  Office  of  Public  Roads  of  the 
fact  and  reauest  that  he  have  an  engineer  inspector  detailed  to  exam- 
ine the  roaa  and  give  such  advice  and  instruction  to  the  local  officials 
as  may  be  required. 

Upon  receipt  of  such  information  from  the  Fourth  Assistant  Post- 
master-General the  Director  of  the  Office  of  Public  Roads  will  com- 
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minicate  with  the  local  officials  and  supply  them  with  a  copy  of  the 
;ircular  of  instructions  and  a  blank  form  for  making  application  for  the 
letail  of  such  engineer  inspector. 

It  is  not  the  purpose  of  this  Office  to  actually  construct  the  road  or 
/O  make  any  contribution  either  in  money,  materials,  or  labor.  In 
nost  cases  a  road  is  impassable  on  account  of  defects  which  can  be 
•emedied  by  the  use  of  proper  methods.  The  engineer  inspector  who 
Bxamines  tne  road  will  note  carefully  all  such  defects  and  advise  as  to 
steps  can  be  taken  to  place  the  road  in  proper  condition  without 
jreai  expense.  If  practicable  and  if  so  desired  ne  may  in  some  cases 
issume  temporary  direction  of  the  work  for  the  purpose  of  instruction. 

The  limited  force  of  engineers  and  the  small  appropriation  available 
:or  this  work  make  it  impossible  to  comply  with  a  very  large  percent- 
ige  of  the  requests  received.  No  assurance  can  therefore  oe  given 
that  all  appUcations  will  be  promptly  and  favorably  acted  upon. 

As  the  cliief  aim  and  purpose  of  this  Office  is  to  bring  about  a  general 
md  uniform  improvement  of  the  country  roads  throughout  the  united 
States,  a  cooperative  plan  such  as  the  one  described  above  offers  the 
best  possible  means  of  achieving  positive  results  in  furtherance  of  that 
purpose.  By  this  means  correct  methods  of  road  building  and  road 
maintenance  will  be  introduced  into  practically  every  section  of  the 
United  States.  The  engineer  inspectors  assigned  to  tnis  work  will,  in 
visiting  places  which  have  requested  assistance  of  this  character,  follow 
in  itinerary  which  will  include  a  number  of  places  in  a  ^ven  territory. 
This  will  greatly  minimize  the  expense  of  each  inspection  and  permit 
Lhe  inspector  to  cover  a  much  larger  territory  than  would  be  possible  on 
i  special  assignment  for  each  place.  A  beginning  has  been  made  during 
the  current  ^cal  year  and  efforts  will  be  made  to  increase  the  scope  of 
the  work  in  the  future. 

COOPERATION    WITH   THE   FOREST   SERVICE. 

Cooperation  with  the  Forest  Service  in  laying  out  and  constructing 
wragon  roads  and  trails  in  forest  reserves  to  facilitate  lumbering 
lias  already  been  instituted.  Thus  far  only  one  engineer  has  been 
detailed  to  this  work  for  a  short  period  in  the  Yellowstone  Reserve. 
This  cooperation  must  necessarily  be  on  a  limited  scale  until  sufficient 
Funds  are  available. 

COOPERATION    WITH   THE    GEOLOGICAL   SURVEY. 

Cooperation  with  the  Geological  Survey  for  the  purpose  of  indicat- 
ng  various  classes  of  roads  on  topographic  maps  issued  by  the  Survey 
3an  only  be  conducted  on  a  small  scale  during  the  present  year,  owing 
to  lack  of  adequate  appropriation. 

LABORxVTORY   TESTS    AND    INVESTIGATIONS. 

The  following;  projects  will  comprise  the  principal  work  of  the 
aborator\',  aside  from  the  routine  physical  and  chemical  tests,  the 
nstruction  of  Qivil  engineer  students,  and  the  machine  designing  and 
)ther  work  of  the  machine  shop : 

(1 )  Standardization  of  tests  and  specifications  for  paving  bricks. 

(2)  Improvement  of  tests  for  macadam  road  materials. 
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(3)  Standardization  of  methods  of  analysis  of  asphalts,  oils,  and 
other  bitumens  used  in  road  and  street  construction. 

(4)  Physical  investigations  and  tests  of  bituminous  road-binding 
materials. 

(5)  Research  on  the  decomposition  of  rock  powders. 

(6)  Investigations  of  clays  for  the  manufacture  of  paving  brick  and 
for  bumt-clay  roads. 

(7)  In  cooperation  with  the  Forest  Service,  the  testing  of  wood 
blocks  for  pavements. 

(8)  Investigations  of  materials  for  the  prevention  of  dust  on  roads. 

(9)  Investigation  of  the  constitution  of  Portland  cement  and  the 
chemical  reactions  which  take  place  in  the  setting  of  cements. 

INFORMATION. 
ROUTINE    COLLECTION    AND   COMPILATION    OP   INFORMATION. 

During  the  current  year  the  statistics  showing  expenditures  for 
road  improvement  in  the  various  States  and  counties,  the  mileage  of 
improved  and  unimproved  roads,  and  the  amount  of  bond  issues  for 
1904  will  be^completed. 

The  census  of  mileage'  and  expenditures  now  being  taken  fon      the 
basis  for  a  supplementary  investigation  regarding  methods  ana  o 
of  road  building  in  various  parts  of  th^-jpountry.     This  work  win 
probably  be  undertaken  during  the  current  J^€<^,  but  it  is  not  liJ 
that  it  will  be  completed  before  the  next  fiscal  y&ft^^  The  statei 
of  expenditures  in  the  various  States,  as  shown  by  tlwj^resent  inves- 
tigation, will  indicate  in  what  counties  improved  ros^^s  ^^re  b     t 
constructed.     This  will  obviate  the  necessity  of  consioSP^  ® 
county  in  the  United  States,  as  was  the  case  in  the  first  wol^  ^* 
Division,  and  it  will  not  be  necessary  to  address  inquiries  to  ^ 
in  which  no  expenditures  for  improved  roads  are  reported.  ^^ 

PUBLICATIONS. 

Two  Farmers'  Bulletins  were  published  during  the  year,  one  i 
the  preparation  and  use  of  cement  mortar  and  concrete  for  i 
purposes  and  another  upon  the  corrosion  of  steel  fence  wire, 
circular  containing  the  results  of  experiments  with  tar  and  oil,  n 
by  the  Office  at  Jackson,  Tenn.,  was  also  issued. 

Recent  results  of  studies  upon  the  decomposition  of  rock  under  t 
action  of  water  were  embodied  in  a  circular  upon  the  subject  a 
published  during  the  year.    The  results  of  further  studies  by  Dr.  A 
uushman  and  Mr.  Prevost  Hubbard  upon  the  decomposition  of 
feldspars  will  be  pubUshed  later.     In  this  work  the  study  of 
action  of  water  on  ground  feldspar  will  be  reviewed  and  the  rest 
of  investigations  set  forth,  which  will  throw  iriuch  light  on  the  decoi 
position  of  rock  powders  and  also  on  the  binding  power  of  macadaii^ 
road  materials. 

Mr.  Archer  B.  Hulbert,  expert  in  the  Office,  has  finished  a  hist(»y 
of  roads  and  road  building  in  the  United  States  which  will  shortly  W 
published.     A  bibliography  of  road  literature  is  now  in  preparauon. 

A  bulletin  upon  the  construction  of  sand-clay  and  bumt-clay  roadS| 
by  Mr.  W.  L.  Spoon,  has  recently  been  issued.     This  publicatioii  iriD 
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aubtedly  be  of  usefulness  in  those  sections  of  the  country  where 
I  and  clay  are  the  only  available  materials  for  road  construction, 
ourteen  of  the  series  of  circulars  giving  mileage  of  improved  and 
nproved  roads  and  the  expenditure  of  road  funds  in  every  coimty 
he  United  States  have  appeared.  When  the  series  is  completed 
information  will  be  complied  in  a  bulletin. 

.  digest  of  the  road  laws  of  the  various  States  and  Territories, 
lippine  Islands,  Hawaii,  and  Porto  Rico  is  in  course  of  preparation 
m*.  J.  E.  Pennybacker.  Mr.  Pennybacker  is  also  makmg  a  study 
he  growth  and  development  of  road  legislation  and  an  analysis  of 
existing  laws  on  the  subject. 

'here  is  ^eat  need  of  a  bulletin  upon  macadam  road  construc- 
1,  and  it  is  hoped  that  this  can  be  completed  during  the  year  by 
A.  B.  Fletcher,  special  agent,  who  has  been  intrusted  with  its 
paration. 
L  bulletin  on  the  testing  of  road  materials  is  in  course  of  preparation. 

EXPENDITTJKES. 

Appropriations  and  expenditures  for  the  fiscal  year  ended  June  30 ^  1906. 

Topriation  for  statutory  salaries |12, 340 

>-fund  appropriation 37, 660 

Total 50, 000 

il  amount  expended  for  salaries  on  statutory  roll |12, 300. 00 

ip-f und  salaries  in  Washington,  approximately 12, 200. 00 

ip-fund  salaries  outside  of  Washington 14, 116. 49 

deling  expenses 4, 300. 00 

ionery,  including  typewriters 743.  23 

niture  purchased  f  )r  the  equipment  of  the  building  erected 

r  the  use  of  this  Office 577. 90 

:ellaneous  supplies  and  services,  equipment,  books,  appara- 

18,  machinery,  and  laboratory  materials  of  all  kinds 3,  384.  72 

36  of  building 596. 00 

36  of  10-ton  steam  road  roller,  at  $196  per  annum,  for  the 

ith  of  June,  1906 16. 33 

.cUaneous  expenses  f  )r  freight,  express,  telegraph,  ti^lephone, 

18,  electricity,  and  station  and  field  expenses 1,  200. 00 

Total  expenditures 49, 434.  67 

mce  unusi^d 565. 33 

50,000 

."*here  are  a  few  accounts  yet  outstanding  and  in  one  or  two  cases 
liabiUties  have  not  been  definitely  ascertained.  A  final  report 
y  show  some  olmnires  in  these  figures,  and  it  is  probable  that  the 
ance  of  the  appropriation  to  be  returned  to  the  Treasury  will  be 
lewhat  greater  than  that  shown  in  the  statement. 

CLASSIFIED    EXPENDITURES. 

)wino:  to  the  character  of  the  work  carried  on  by  this  Office,  it  is 
)racticable  to  restrict  employees  to  a  single  project  for  any  consid- 
ble  length  of  time.  For  instance,  an  engineer  may  be  in  charge  of 
pct-lesson  road  work  and  during  that  assignment  may  participate 
he  student-instruction  project  by  giving  instruction  to  a  student 
gned  to  the    particular  road  under  his  charge  and  may  also  be 
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detailed  temporarilj  to  give  special  advice  at  some  place  situated 
near  his  regular  assignment.  The  expenditures  for  the  various  kinds 
of  work  can  therefore  only  be  approximated  as  follows: 

Object-lesson  roads |17, 000 

Lectures,  addresses,  and  papers 2, 000 

Special  advice  and  inspection 2, 800 

Student  instruction 3, 000 

Field  experiments  in  connection  with  sand-clay,  burnt-clay,  tarred,  and  oiled 

roads 1,800 

Testing  of  road  materials , 5, 500 

Laboratory  experiments  with  oils,  tar,  and  other  bituminous  binders  and 
burnt  clay,  also  an  investigation  concerning  the  binding  power  cf  road 
materials,  with  special  experiments  in  mixing  of  different  rocks  to  increase 

the  cementing  value 1, 500 

Special  laboratory  investigations  relating  to  cement  mortar  and  concrete, 

and  the  corrosion  of  steel  fence  wire 800 

Machine  designs  and  general  repair  work 2, 200 

Collection  and  compilation  of  information 5, 300 

Special  work  on  historical,  bibliographic,  and  legislative  bulletins 1, 500 

Balance  of  appropriation  devoted  to  miscellaneous  and  contingent 6, 600 

Total 50,000 

PLANS  AND  RECOMMENDATIONS  FOB  1908. 

While  the  object-lesson  method  has  been  in  use  for  some  time  by 
this  Office,  it  is  hoped  that  by  the  next  fiscal  year  the  effectiveness 
of  this  branch  of  the  work  may  be  increased  by  emphasizing  the 
educational  part  of  the  work  and  increasing  the  mechanical  facili- 
ties. To  do  this  it  will  be  necessary  for  the  Government  to  own  the 
road  machinery  and  have  such  transportation  facilities  as  to  permit 
an  accurate  schedule  to  be  followed  m  carrying  on  work  at  diflferent 
places.  A  plan  will  then  be  put  into  operation  by  which  all  of  the 
road  overseers  in  a  given  coimty  will  participate  in  the  object-lesson 
work  at  stated  times  and  a  series  of  practical  lectures  setting  forth 
the  elementary  principles  governing  road  construction,  as  applied  to 
the  particular  locality  in  question,  will  be  delivered  during  the  con- 
struction of  each  object-lesson  road.  The  estimates,  however,  only 
call  for  two  additional  road  experts  and  two  roller  operators  with  a 
corresponding  increase  for  their  subsistence  and  traveling  expenses 
and  a  slight  mcrease  for  maintenance  of  machinery.  Machinery  will 
gradually^  be  purchased  as  funds  are  made  available. 

An  estimate  is  made  for  eight  additional  engineer  students.  The 
benefits  both  to  the  Government  and  to  the  individual  student,  as 
explained  elsewhere  in  the  report,  are  so  decided  as  to  justify  increas- 
ing the  scope  of  the  work  as  far  as  possible.  *The  Government 
receives  the  services  of  bright,  intelligent  young  men  at  nominal 
salaries  for  the  first  year,  wlule  the  students  are  receiving  such  valu- 
able special  instruction  in  highway  engineering  as  to  fit  them  for 
important  positions  as  highway  engineers.  Furthermore,  by  this 
method  of  instruction,  in  the  course  of  a  few  years  the  Department 
will  have  in  its  employ  a  corps  of  trained  and  efficient  highway 
engineers. 

The  work  of  the  coming  year  will  be  a  continuation  of  that  already 
begun,  with  the  investigation  of  new  problems  as  they  are  presented. 
One  of  the  most  important  subjects  which  will  be  studied  in  the  near 
future  is  the  preparation  and  relative  effects  of  different  substances 
to  be  used  in  sprinkling  streets  and  roads  for  the  purpose  of  laying 


OFFICE    OF   PUBLIC    BOAD8.  639 

oust.  As  the  problem  of  retaining  the  dust  on  certain  classes  of  roads 
f  ffi  ^^^k-  ^P^'*^*^^®*  owing  to  the  destructive  eflfect  of  automobile 
tratfac,  this  phase  of  the  work  demands  thorough  investigation.  If  the 
!£"r^  t  ^"^®  experiments  are  only  slightly  beneficial  in  prolonging 
tne  life  of  a  macadam  road,  the  estimate  of  $4,000  will  be  saved  many 
times  over. 

Laboratory  testing  of  road  materials  has  increased  fully  100  per 
cent  m  recent  years  and  an  increase  of  the  staff  is  necessary  in  order 

/?^^/k'^  requirements.  Special  investigations  are  also  being 
Mde  of  bituminous  binders,  the  standardization  of  tests,  classification 
>i  road  materials,  the  combination  of  road  materials  to  increase 
«menting  value,  and  other  work  of  a  special  nature.  A  small 
Qcrease  in  the  appropriation  has  been  recommended  in  order  to  pro- 
lae  for  the  normal  growth  of  this  work. 


BEPOET  OF  THE  APPOHrTMEKT  CLERK. 


U.  S.  Department  of  Agriculture, 
Office  of  the  Appointment  Clerk, 

Wdshington^  D.  CI,  October  15^  1906. 

ir:  I  have  the  honor  to  submit  herewith  my  annual  report  respect- 
the  officers,  employees,  etc.,  constituting  the  body  of  the  United 
DCS  Department  of  Agriculture  as  it  existed  on  July  1,  1906,  and 
ious  addenda  relating  thereto. 

Very  respectfully,  J.  B.  Bennett, 

Appointment  Clerk. 
Ion.  Jame8  Wilson,  Secretary. 


OFFICEKS  AND  EMPIjOYEES. 

n  the  following  tables  are  shown  the  number  of  officers  and 
ployees  in  the  United  States  Department  of  Agriculture  appointed, 
loved,  and  who  died  during  the  fiscal  year  beginning  July  1,  1905, 
[  terminating  with  June  30, 1906,  and  the  distribution  of  the  officers 
I  employees  among  the  various  bureaus,  divisions,  and  offices 
reof  on  July  1,  1906. 

imary  of  appointments  of  persons  and  changes  affecting  employees  in  the  United  States 
Department  of  Agriculture  during  the  fiscal  year  ended  June  30^  1906. 

IX   THE   CLASSIFIED   CIVIL   SERVICE. 

nber  of  persons  appointed  from  the  eligible  registers  of  the  Civil  Service 

omminsion  for  a  probationary  period  of  six  months 764 

nber  of  persona  given  absolute  appointments  who  have  satisfactorily  served 

iring  their  probationary  appointment  of  six  months 480 

ober  of  reinstatements  of  persons  who  have  resigned,  ete.,  from  the  service 
the  Department  and  been  restored  to  its  rolls  within  one  year  from  the 

ite  of  their  retirement  therefrom - 26 

nber  of  transfers  of  i>er8ons  within  the  Department  from  subclerical  to 

erica!  and  higher  grades 37 

iil>er  of  persons  within  the  Department  transferred  from  the  classified 
borer  grade  to  higher  grades  of  classified  positions  according  to  act  of 

ingress  appro  veil  J  nne  30,  1 906 198 

nber  of  transfers  from  other  Departments  of  the  United  States  Govem- 

ent  to  the  Tnited  States  Department  of  Agriculture 38 

nljer  of  promotions  in  salary  and  class  of  persons  in  the  Department 91/ 

nber  of  re<luctions  in  salary  and  class  of  persons  in  the  Department 99 

nber  of  temporary  and  emergency  appointments  for  perioas  of  six  months 

•  less  in  Washington,  D.  C 178 
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Number  of  temporary  and  emergency  appointments  for  periods  of  six  months 
or  less  in  the  forests  and  fields  and  on  stations  outside  of  Washington,  D.  C. 

Number  of  persons  who  failed  to  accept  positions 

Number  of  persons  who  resigned  their  positions  in  the  Department 

Number  of  {Arsons  whose  appointments  were  terminated  by  order  of  the 
Secretary  of  Agriculture 

Number  of  persons  who  were  removed  from  the  service  of  the  Department  by 
order  of  tne  Secretary  of  Agriculture 

Number  of  persons  who  died  while  in  the  service  of  the  Department 

Number  of  persons  appointed  to  positions  excepted  from  civil-service  exam- 
ination in  Washington,  D.  C 

Number  of  persons  appointed  to  positions  excepted  from  civil-service  exam- 
ination in  the  forests  and  fields  and  on  stations,  whose  appointments  were 
for  very  temporary  periods,  outside  of  Washington,  D.  C 

Number  of  persons  whose  appointments  to  positions  excepted  from  civil- 
service  examination  have  been  terminated 

Total  number 5 

Summary  of  appointments  of  persons  and  changes  affecting  employees  in  the  United  <$ 
Department  of  Agriculture  during  the  fiscal  year  ended  June  SO,  1906, 

IN   THE   UNCLASSIFIED  SERVICE. 

Number  of  appointments  in  the  unclassified  service  in  Washington,  D.  C 

Number  of  separations,  including  resignations,  terminations  of  appointments, 
and  removals  in  Washington,  D.  C ., 

Number  of  persons  who  died  while  in  the  unclassified  service  in  Washington, 
D.C 

Number  of  unclassified-service  appointments,  being  laborers,  in  the  forests  and 
fields  and  on  stations  outside  of  Washington,  D.  C,  whose  appointments 
were  for  very  temporary  periods,  in  the  great  majority  of  cases  averaging 
not  more  than  three  montns 1 

Total  number 1 

Total  number  of  actions  respecting  persons  in  the  classified  civil  service I 

Total  number  of  actions  respecting  persons  in  the  unclassified  service 1 

Total  number i 

• 

Number  of  persons  employed  in  the  different  bureaus^  divisions,  and  offices  on  July  1, . 
showing  the  number  employed  outside  of  Washington,  D.  C,  and  the  number  emp 
in  Washington,  D.  C,  and  the  totals  thereof. 


Bureau,  Division,  or  Office. 


Office  of  the  Secretary 

Weather  Bureau 

Bureau  of  Animal  Industry 

Bureau  of  Plant  Industry 

Forest  Service 

Bureau  of  Chemistry 

Bureau  of  Soils 

Bureau  of  Statistics 

Bureau  of  Entomolc^y 

Bureau  of  Biological  Survey 

Division  of  Accounts  and  Disbursements. 

Division  of  Publications 

Library 

Office  of  Experiment  Stations 

Office  of  Public  Roads 


Total 


Number  of  employee 


Outside  of 
Washing- 
ton, D.  C. 


1 

01,625 

1,326 

216 

1,170 

26 

60 

60 

48 

7 


86 
28 


4,648 


In  Wash- 
ington, 
D.C. 


Ill 

186 

129 

857 

220 

84 

73 

90 

48 

24 

28 

166 

16 

50 

22 


1,594 


a  Of  these,  64  are  employed  regularly  at  various  times  during  the  year  and  110  are  employed 
sionally;  but  none  of  these  174  were  employed  on  July  l,  1906. 
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ng  the  year  ended  June  30,  1906,  there  were  recorded  28 
among  the  oflScers  and  employees  of  the  Department — 10  in 
igton  and  18  outside  of  Washington — as  shown  in  the  foliow- 
ie: 

^ians,  by  death,  from  the  Department  during  the  fiscal  year  ended  June  SO,  1906. 


une. 


[atten.. 
ibbard. 
Bfartln. 


Merrill. 


HQl.... 
kinner. 


laker. . . 
llliams. 


tVren. 
anks. 


XJudd... 
sleher 


I.  Payne 

rey 

Shatswell. 
any  Witt 


hinson . . 
ompson. 


State. 


Mo  ... 
D.C... 
Conn  . 

Nebr  . 

Ohio.. 
Kans . 

N.Mex 

Tex  .. 

Wyo.. 
Va.... 
N.  Y.. 

N.  Y..i 

Mo  ... 

Idaho. 
D.C...! 
Mai«.. 
111.... 


Position. 


Assistant  observer. 

Forest  assistant 

Agent  and  expert . 

Stock  examiner  . . . 


Forest  agent. 
Clerk 


Deputy  forest  ran- 
ger. 
Special  agent 


Observer 

Unskilled  laborer 
Inspector 


Assistant  biologist. 
Tagger  


Forest  guard. 

Foreman 

Messenger . . . 
do 


La... 
Kans 


Special  field  agent. 
Efditor 


Udwin '  Iowa  . 

untley N.  Y.. 

ey D.C... 

Miller Ohio.. 

F.de  Grain.    D.C... 
land S.Dak 

enn Ga 

las 


Special  field  agent. 

Messenger  boy 

Carpenter  


State  statistical  agt. 

Clerk 

Deputy  forest  ran- 
ger. 

Messenger 

Expert  in  dairying. 


leveland. 


S.Dak  ,  Messenger  boy. 


Bureau,  Division,  or 
Office. 


Weather  Bureau 

Forest  Service 

Office  of  Experiment 
Stations. 

Bureau  of  Animal  In- 
dustry. 

Forest  Service 

Bureau  of  Animal  In- 
dustry. 

Forest  Service 


Bureau  of  Plant  In- 
dustry. 

Weather  Bureau 

Bureau  of  Soils 

Bureau  of  Animal  In- 
dustry, 

Bureau  of  Biological 
Survey. 

Bureau  of  Animal  In- 
dustry. 

Forest  Service 

Weather  Bureau 

Office  of  Secretary — 

do 


Bureau  of  Statistics. . 

Bureau  of  Animal  In- 
dustry. 

Bureau  of  Statistics. . . 

Weather  Bureau 

Bureau  of  Plant  In- 
dustry. 

Bureau  of  Statistics. . 

Weather  Bureau 

Forest  Service 


Weather  Bureau 

Bureau  of  Animal  In- 
dustry. 
Weather  Bureau 


Salary. 

Date  of 
death. 

S840.00 

1,300.00 

a  50. 00 

1906. 
July     4 
July  17 
July  80 

900.00 

July  31 

200.00 
900.00 

Aug.    2 
Aug.    6 

900.00 

Aug.  31 

0  80.00 

Sept.  16 

1,300.00 

600.00 

68.00 

Oct.      1 
Oct.     6 
Oct.    10 

1,400.00 

Oct.    22 

720.00 

Nov.  16 

720.00 
720.00 
840.00 
840.00 

Nov.  24 
Dec.  10 
Dec.  14 
Dec.  27 

2,250.00 
2,000.00 

1906. 
Jan.     2 
Jan.     6 

67.00 

360.00 

63.60 

Jan.   12 
Feb.   16 
Mar.  16 

800.00 

1,200.00 

900.00 

Apr.     7 
Apr.  25 
Apr.  26 

480.00 
66.00 

May  11 
June   4 

480.00 

June  27 

Age. 


27 
28 
S3 

59 

SO 
67 

40 

46 

37 
36 
49 

35 

32 

21 
66 
71 
66 


36 

46 

60 
16 
64 

64 
65 
68 

25 
70 

17 


RECAPITULATION. 


Classified. 

9 
11 

Unclassi- 
fied. 

Excepted. 

Total. 

>n 

1 

10 
18 

7 

1        



28 

«  Per  month. 


6  Per  day. 


Principal  Officers  in  the  Several  Bureaus,  Offices,  and  Divisions  in 

THE  Department  of  Agriculture. 

OFFICE    OF   THE   SECRETARY. 


Wilson,  confirmed  Secretary  of  Agriculture  March  5,  1897. 

:  Secretary — Willet  M.  Hays. 

?rk — Sylvester  K.  Burch, 

— Georcre  P.  McCal)e. 

nent  Clerk — Joseph  B.  Bennett, 
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Private  Secretary  to  the  Secretary  of  Agriculture — Jasper  Wilson. 
Private  Secretary  to  the  Assistant  Secretary  of  Agriculture — H.  H.  Mowry. 
Chief  of  Supply  Division — Cyrus  B.  Lower. 
Engineer  and  Captain  of  the  Watch — Lewis  Jones. 

WEATHER   BUREAU. 

[Corner  Twenty-fourth  and  M  streets.    Phone  West  74.] 

Chief — Willis  L.  Moore. 

Assistant  Chief — Henry  E.  Williams. 

Chief  Clerk — Daniel  J.  Carroll. 

Editor  of  Monthly  Weather  Review — Prof.  Cleveland  Abbe. 

In  Charge  of  Division  of  Meteorological  Records — Prof.  Frank  H.  Bigelow. 

In  Charge  of  Instrument  Division — Prof.  Charles  V.  Marvin. 

In  Charge  of  Forecast  Division — Prof.  Edward  B.  Garriott. 

In  Charge  of  Special  Research  and  Forecaster — Prof.  Alfred  J.  Henry. 

In  Charge  of  River  and  Flood  Service  and  Forecaster — Prof.  Harry  C.  Frankenfi" 

In  Chaiige  of  Weather  Bureau  accounts — Edgar  B.  Calvert. 

Chiefs  01  Division: 

Climatological — James  Berry. 

Publications — John  P.  Church. 

Telegraph — Jesse  H.  Robinson. 

Ocean  Meteorology — James  Page. 

Supplies — Frank  M.  Cleaver. 
Librarian — Herbert  H.  Kimball. 
In  Chaise  of  Forecast  Districts: 

Proi.  Henry  J.  Cox,  Chicago,  111. 

Prof.  Alexander  G.  McAdie,  San  Francisco,  Cal. 

District  Forecaster,  John  W.  Smith,  Boston,  Mass. 

District  Forecaster,  Edward  A.  Beals,  Portland,  Oreg. 

District  Forecaster,  Isaac  M.  Cline,  New  Orleans,  La. 

District  Forecaster,  Frederick  H.  Brandenburg,  Denver,  Colo. 

District  Forecaster,  Ferdinand  J.  Walz,  Louisville,  Ky. 
Inspectors: 

Norman  B.  Conger,  Detroit,  Mich. 

Henry  B.  Hersey,  Milwaukee,  Wis. 
Research  Staff,  Mount  Weather,  Va. :  • 

Supervising  director — Prof.  William  J.  Humphre};s. 

Director  ofupper  air  research — Dr.  Oliver  L.  Fassig. 

Director  of  ms^etic  research— Eric  R.  Miller. 

Research  observers — Dr.  Cleveland  Abbe,  jr.,  William  R.  Blair. 

Observer  in  charge  of  property— Charles  S.  Wood. 

BUREAU   OF   ANIMAL   INDUSTRY. 

Chief— Alonzo  D.  Melvin. 

Assistant  Chief — A.  M.  Farrington.  ^ 

Chief  Clerk — Edward  B.  Jones. 

Chief  of  Dairy  Division — Ed  H.  Webster. 

Assistant  Chief  of  Dairy  Division — Clarence  B.  Lane. 

Chief  of  Inspection  Division— R.  P.  Steddom. 

Associate  Chief  of  Inspection  Division — U.  G.  Houck. 

Assistant  Chief  of  Inspection  Division — Morris  Wooden. 

Chief  of  Quarantine  Division — Richard  W.  Hickman. 

Editor — James  M.  Pickens. 

Animal  Husbandman — George  M.  Rommel. 

Librarian — Beatrice  C.  Oberly. 

Laboratory. 

Chief  of  Biochemic  Division — Marion  Dorset. 
Chief  of  Pathological  Division— John  R.  Mohler. 
Chief  of  Zoological  Division — B.  H.  Ransom. 


Experiment  Station, 


Superintendent — E.  C.  Schroeder. 
Expert  Assistant — W.  E.  Cotton. 
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BUREAU  OF  PLANT  INDUSTRY. 

t  and  Physiologist,  and  Chief  of  Bureau — Beverly  T.  Galloway. 

b  and  Physiologist,  and  Assistant  Chief  of  Bureau — Albert  F.  Woods. 

k — James  E.  Jones. 

E.  Rockwell. 

7  of  Plant  Pathology — Erwin  F.  Smith,  Pathologist  in  charge, 
ons  of  Diseases  of  Fruits — Merton  B.  Waite,  Pathologist  in  charge, 
ding  Investigations — Herbert  J.  Webber,  Physiologist  in  charge. 
History  Investigations — Walter  T.  Swingle,  Fhvsioiogist  in  charge, 
lology  and  Water  Purification  Investigations — Karl  F.  Kellerman,  Physi- 

in  charge. 

Investigations  of  Tropical  and  Subtropical  Plants — Orator  F.  Cook,  Biono- 
I  charge. 

Poisonous  Plant  Investigations  and  Tea  Culture  Investigations — Rodney 
le.  Physiologist  in  charge. 

aboratory — Lyman  J.  Briggs,  Physicist  in  charge. 
I  Investigations — Frederick  V.  Coville,  Botanist  in  charge. 

agement  Investigations — William  J.  Spillman,  Agriculturist  in  charge.  i 

^tigatioDs — Mark  A.  Carleton,  Cerealist  in  charge. 
Experimental  Farm — Lee  C.  Corbett,  Horticulturist  in  charge. 
,  Investigations — Charles  O.  Townsend,  Pathologist  in  charge, 
gricultural  Extension — Carl  S.  Scofield,  Agriculturist  in  charge.  "^ 

Agriculture — E.  Channing  Chilcott,  Expert  in  charge, 
al  Collections — Gustavus  B.  Brackett,  Pomologist  in  charge. 
Bstigations  in   Pomology — William  A.   Taylor  and  G.   Harold  Powell, 
ogists  in  charge. 

ital  Gardens  and  Grounds — Edward  M.  Byrnes,  Superintendent. 
Plant  Introduction  and  Distribution — David  G.  Fairchild,  Agricultural 
rer  in  charge. 

ratory — Edgar  Brown,  Botanist  in  charge. 
Valley    I^boratorv — Hermann   von   Schrenk,   Expert   in   charge,  St. 

Mo. 

1    Laboratory   and   (hardens — Ernst  A.    Bessey,    Pathologist  in  chaifpe, 
,Fla. 

xiuction  Garden — Palemon  H.  Dorsett,  Pathologist  in  charge,  Chico,  Cal. 
ture  Farms — Seaman  A.  Knapp,  Special  Agent  in  charge.  Lake  Charles,  La. 

FOREST  SERVICE. 

id  Chief— Gifford  Pinchot. 
''orester — Overton  W.  Price. 

'orester  in  Charge  of  Inspection — Frederick  E.  Olmsted. 
•'orester  in  Charge  of  Forest  Management — Thomas  H.  Sherrard. 
'"orester  in  Charge  of  Dendrology — Gebrge  B.  Sud worth, 
'"orester  in  Charge  of  Forest  Extension — Ernest  A.  Sterling, 
'orester  in  Charge  of  Forest  Products — William  L.  Hail. 
^orester  in  Charge  of  Records — James  B.  Adams. 

BUREAU    OF  CHEMISTRY. 

id  Chief — Harvey  W.  Wiley. 
Foo'ls — Willard  D.  Bigelow. 
oratory — C  A.  Browne,  jr. 
jratory — G.  E,  Patrick. 
VMH  I.al)oratorv — C.  C.  Moore. 
i>us  LalK)ratory — John  K.  Haywood, 
ratory — Lynian  F.  Kebler. 
^l>oratory  -P.  H.  Walker, 
lical  laboratory — B,  J.  Howard, 
d  Paper  Laboratorv — F.  P.  Veitch. 
c— M.  T.  Read. 

BUREAU    OF   SOILS. 

ist  and  Chief  of  Bureau— Milton  Whitney. 

: — A.  G.  Rice. 

tit — Frank  K.  Cameron. 
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In  Charge  of  Soil  Management — Frank  D.  Gardner. 

In  Charge  of  Soil  Survey  Work — Jay  A.  Bonsteel. 

In  Charge  of  Alkali  Reclamation  Investigations — Clarence  W.  Dorsey. 

In  Charge  of  Tobacco  Investigations— Georee  T.  McNess. 

In  Charge  of  Soil  Fertility  Investigations— Oswald  Schreiner. 

BUREAU   OF  STATISTICS. 

statistician  and  Chief — Victor  H.  Olmsted.  I 

Assistant  Statistician  and  Assistant  Chief — C.  C.  Clark. 

Chief  Clerk — Elmer  J.  Lundy.  \ 

Chief   of   Division    of    Foreign    Markets — George    K.    Holmes;    Assistant  Chief, 

Frank  R.  Rutter. 
Editorial  Assistant   and    Special    European   Agent — C.    M.    Daugherty,    London, 

England. 

BUBBAU   OP   ENTOMOLOGY. 

Entomologist  and  Chief — L.  O.  Howard. 

Entomologist  and  Acting  Chief  in  absence  of  Chief — C.  L.  Marlatt. 

Chief  Clerk— R.  S.  Clifton. 

In  Charge  of  Breeding  Experiments — F.  H.  Chittenden. 

In  Charge  of  Forest  Insect  Investigations — A.  D.  Hopkins. 

In  Charge  of  Cotton  Boll  Weevil  Investigations — W.  D.  Hunter. 

In  Charge  of  Cereal  and  Forage  Plant  Insect  Investigations — F.  M.  Webster. 

In  Charge  of  Deciduous  Fruit  Insect  Investi^tions — A.  L.  Quaintance. 

In  Charge  of  Apicultural  Investigations  (Acting) — E.  F.  Phillips. 

BUREAU   OF  BIOLOGICAL  SUBVEY. 

Biologist  and  Chief —C.  Hart  Merriam. 

Administrative  Assistant,  Acting  Chief  in  absence  of  Chief — H.  W.  Henshaw. 

Assistant  in  Charge  Economic  Investigations — ^A.  K.  Fisher. 

Assistant  in  Charge  Game  Preservation — T.  S.  Palmer. 

Assistant  in  Charge  Geographic  Distribution — Vernon  Bailey. 

OFFICE  OF   EXPERIMENT  STATIONS. 

Director — A.  C.  True. 

Assistant  Director  and  Editor  of  Experiment  Station  Record — E.  W,  Allen. 

Editorial  Staff: 

Meteorology,  Soils,  and  Fertilizers — W.  H.  Beal. 

Agricultural  Botany  and  Vegetable  Pathology — Walter  H.  Evans. 

Field  Crops — J.  I.  Schulte. 

Horticulture  and  Forestry — C.  B.  Smith. 

Zootechny  and  Human  iJutrition— C.  F.  Langworthy. 

Agrotechny,  Dairy  Farming,  and  Dairying — H.  W.  Lawson. 

Economic  Zoology,  Entomology,  and  Veterinary  Medicine — E.  V.  Wilcox. 

Rural  Engineering — B.  P.  Fleming. 

Rural  Economics — J.  B.  Morman. 

Agricultural  Education — D.  J.  Crosby. 
Chief  of  Editorial  Division — W.  H.  Beal. 
Chief  of  Division  of  Insular  Stations — Walter  H.  Evans. 
In  Charge  of  Alaska  Experiment  Stations — C.  C.  Georgeson,  Sitka. 
In  Charge  of  Hawaii  Experiment  Station — ^J.  G.  Smith,  Honolulu. 
In  Charge  of  Porto  Rico  Experiment  Station — David  W.  May,  Mayaguez. 
Chief  of  Nutrition  Investigations— C.  F.  Langworthy. 
In  Charge  of  Respiration  Calorimeter  Investigations— F.  G.  Benedict,  Middletown. 

Conn. 
Chief  of  Irrigation  and  Drainage  Investigations — Elwood  Mead. 
In  Charge  of  Drainage  Investigations — 0.  (i.  Elliott 
Farmers  Institute  Specialist— 5^ohn  Hamilton. 
Chief  Clerk — Mrs.  C.  E.  Johnston. 

DIVISION   OF   ACCOUNTS   AND   DISBURSEMENTS. 

Chief  and  Disbursing  Clerk — Almerico  Zappone. 

Assistant  Chief  of  Division  (in  charge  of  Weather  Bureau  Accoants) — Edgar  B.  Gal* 

vert. 
Cashier — M.  E.  Fagan. 
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)r  Bwi  Ohief-Geor^  William  Hill. 

irand  Amistant  Chiel— Joseph  A.  Arnold. 

laata  Editor— B.  D.  St^llings. 

tent  in  Charge  oC  Document  Section — Robert  B.  Handy. 

tant  in  Charge  ol  Indexing— Charlea  H.  (ireathoiue. 

tant  in  Gharge  of  Illustrations — Louis  S.  Williama. 

(Clerk— A.  f.  Mudd. 


?tor— Logan  W.  P^e. 

tant  Director— A.  S.  Cushman. 

[  EngJneei^V.  M.  Pelrce. 

[of  Records— M.  O.  Kldrittee. 

ae  Engineer — P.  L.  Wormelev,  jr. 

I  Clerk— J.  E.  Peniiybacker,  j'r. 

QBOWTU  OF  THE  DEPAKTICENT. 

Q  September  30,  1861,  the  Agricultural  Division  of  the  Depart- 
t  of  the  Interior,  being  the  immediate  predecessor  of  the  United 
es  Department  of  Agriculture,  consisted  of  nine  persons, 
le  Departmentof  Agriculture  was  esttibiished  July  1,1862,  occord- 
\o  the  provieioDg  of  an  act  to  establish  the  Department  of  Agri- 
ire,  approved  May  15, 1862  (vol.  12,  chap.  72,  pp.  387,  388,  U.  S. 
L.). 

jTomth  of  the  force  of  the  Department  from  slumber  so,  1863,  to  July  1,  1906. 


jptf mber  3D 
^lember  30 
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nnBl«rii[  the  Wntber  mman  la  Uw  Deput. 


APPENDIX. 

rsETK))  States  Uepartmbnt  of  Agricvltuhb, 

Opficb  op  the  Sbcrbtary. 
Wcuhington,  D.  C,  July  n,  1906. 
i  lierehy  ordered  that  the  appointment  or  employment  of  any  and  every  per- 
ho  has  "been  appointed  in  the  Uniteci  States  Department  of  Agriculture  to  any 
in  or  employed  in  any  capacity  therein  and  given  leave  of  absence  without  pay, 
'loughed  without  pay  commencing  on  any  dale  prior  to  August  I,  1905,  and 
■said  leave  of  absence  or  furlough  without  pay  has  continued  in  force  and  effect 
the  termination  of  July  31,  1906,  is  hereby  terminated,  and  the  name  ol  each 
ippointee  or  employee  is  hereby  removed  from  the  rolls  of  the  Department. 
>rder  shall  take  effect  on  August  1,  1906. 

Jamh  WiLBOH,  Secretary, 
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General  Obdeb  No.  100. 

United  States  Department  op  Agbicultube,  I 

Office  of  the  Secretabt,  I 

Washington^  D,  C,  J\dyS7y  1906. 

In  the  United  States  Department  of  Agriculture  no  leave  of  absence  without  mt 
will  hereafter  be  granted  for  a  longer  period  than  three  months,  except  in 
and  peculiar  cases,  and  no  furlough  without  pay  or  leave  of  absence  without  pkj  oumi 
continue  in  force  and  effect  for  a  longer  period  than  one  year  from  the  di^  of  the 
commencement  thereof. 

James  Wilson,  Secretary. 


Depabtmrnt  Cibculab  No.  4. 

United  States  Department  op  Agriculture, 

Office  of  the  Sbcretart, 
Washington,  D.  C,  September  fS6,  1906. 

To  the  officers  and  employees  of  the  Department  of  Agriculture: 

The  following  regulations  are  promulgated  for  your  guidance: 

Regulaiion  I. — No  officer  or  employee  of  the  Government  who  is  in  a  position 
either  to  influence  the  award  of  a  contract  w^ilh  the  Department  or  to  cause  parchAses 
of  supplies  to  be  made  for  the  Department  shall  be  interested  in  any  firm,  company, 
or  corporation  doing  business  with  the  Department. 

Regulation  11. — Officers  or  employees  who  are  engaged  upon  investigations  of  spe- 
cial industries  for  the  Department  shall  not  be  connected  with  or  interested  in  any 
firm,  company,  or  corporation  whose  scope  of  business  includes  the  industry  whicn 
the  officer  or  employee  is  investigating  for  the  Department;  and  an  ofiicer  or  employee 
engaged  upon  the  above-described  work  shall  in  no  case  allow  his  name,  his  work, 
or  nis  connection  with  the  Department  to  be  used  in  promoting  or  exploiting  or  sell- 
ing stock  in  any  firm,  company,  or  corporation,  the  scope  of  whose  business  includes 
the  special  industry  which  such  officer  or  employee  is  investigating  for  the  Department. 

Regulation  III. — No  officer  or  employee  shall  perform  or  be  engaged  upon  work 
for  private  individuals,  firms,  companies,  corporations,  or  institutions  without  the 
written  consent  of  the  Secretary,  first  had  and  obtained  through  the  <diief  of  the 
bureau,  office,  or  division  in  which  said  officer  or  employee  serves. 

The  purpose  of  this  regulation  is  not  to  prevent  officers  and  employees  of  the 
Department  from  performing  proper  work,  outside  of  office  hours,  which  does  not 
interfere  with  or  hamper  work  for  the  Department,  but  is^esigned  to  afford  the  Sec- 
retary an  opportunity  to  pass  upon  the  kind  and  quantity  of  outside  work  which  may 
be  permitted  in  order  that  such  work  shall  not  impair  the  usefubiees  of  such  officen 
or  employees  to  the  Government. 

James  Wilson,  SecreUxry. 


Amendment  to  Dkpabtment  Cibculab  No.  4. 

United  States  Department  of  Agricultubb, 

Office  of  the  Sbcretart, 
Washingtony  D.  C,  October  jPO,  1905. 
To  Chiefs  of  Bureaus,  Offices,  and  Divisions: 

Regulation  III  of  Department  Circular  No.  4  prescribes  that — 

No  officer  or  employee  shall  perform  or  be  engaged  upon  work  for  private  firms, 
companies,  corporations,  or  institutions  without  the  written  consent  of  the  Secretary 
first  had  and  obtained  through  the  chief  of  the  bureau,  office,  or  division  in  which 
»*ud  officer  or  employee  serves. 

It  is  hereby  ordered  that  before  transmitting  to  the  Secretarylor  his  consideration 
ne  written  application  of  an  employee  or  officer  for  permission  to  engage  in  or  con- 
tinue any  nonofficial  occupation,  the  chief  of  the  bureau,  division,  or  office  shall 
indorse  upon  said  application  his  recommendation  in  the  premises,  whether  of 
ipproval  or  disapproval. 

Jambs  WiiiSON,  SeercfcN^. 
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INSRAL  Obdeb  No.  87. 

United  States  Depabtment  op  Agriculture, 

Office  of  the  Secretary, 
Washinfftan,  D.  C,  Octobers,  1905, 
Chiefs  of  Bureaus f  Offices,  and  Divisions: 

A  Committfee  on  Personnel  for  the  Department  is  hereby  created.  The  committee 
rill  be  composed  of  Willet  M.  Hays,  Assistant  Secretary  of  Agriculture;  S.  R. 
lujfeCH,  Chief  Clerk  of  the  Department,  and  George  P.  McCabe,  Solicitor,  of  the 
department. 

Each  chief  of  bureau,  oflBce,  or  division  is  hereby  directed  to  report  to  the  Secre- 
iry,  for  reference  to  the  Committee  on  Personnel,  dereliction  of  duty  and  actions 
reiudicial  to  the  interests  of  the  Department  by  employees  thereof.  This  report 
hall  l>e  made  as  soon  as  the  improper  act  is  discovered  by  or  is  reported  to  the  chief, 
nd  shall  be  followed  by  a  prompt  and  full  report  of  the  action  which  has  been 
en  or  which  is  recommended  by  the  chief.  The  committee  shall  consider  all  such 
ooes  and  shall,  when  deemed  necessary  by  them,  investigate  the  cases  further  and 
aake  report  thereon  to  the  Secretary. 

Any  employee  should  report  to  his  chief  or  to  the  Secretary  any  matter  which,  in 
he  opinion  of  such  employee,  should  be  investigated  by  the  committee.  The  com- 
litt^  is  empowered  to  summon  any  employee  as  a  witness. 

It  is  not  intended  that  the  Committee  on  Personnel  shall  interfere  with  the  main- 
inance  of  discipline,  or  a  proper  supervision  of  employees  by  chiefs  of  bureaus, 
flSces,  or  divisions. 

All  communications  to  the  committee  should  be  addressed  "Committee  on  Per- 
)nnel,  U.  S.  Department  of  Agriculture,  Washington,  D.  C." 

James  Wii^on,  Secretary. 


Orders  by  the  President. 


EXECUTIVE   ORDER. 


No  officer  or  employee  of  the  Government  shall,  directly  or  indirectly,  instruct 
'  be  concerned  in  any  manner  in  the  instruction  of  any  person  or  classes  of  persons 
ith  a  view  to  their  special  preparation  for  the  examinations  of  the  Unitea  States 
ivil  Service  Commission. 

The  fact  that  any  officer  or  emplovee  is  found  so  engaged  shall  be  considered 
ifficient  cause  for  his  removal  from  the  service. 

Theodore  Roosevelt. 
The  White  House,  October  SI,  1906, 


executive  order. 
Civil  Service  Rule  XII  is  hereby  amended  to  read  as  follows: 

Rule  XII. — Removal. 

1.  In  making  removals  or  reductions,  and  in  other  punishment,  penalties  like  in 
laracter  shall  he  impeded  for  like  offenses. 

2.  No  person  shall  be  removed  from  a  competitive  position  except  for  such  cause 
will  promote  the  efficiency  of  the  service.     When  the  President  or  head  of  an 

xecutive  Department  is  satisfied  that  an  officer  or  employee  in  the  classified  service 
inefficient  or  incapable,  and  that  the  public  service  will  be  materially  improved 
'  his  removal  such  removal  may  be  made  without  notice  to  such  officer  or  em- 
oyee,  but  the  cause  of  removal  shall  be  stated  in  writing  and  filed.  When  mis- 
nduct  is  committed  in  the  view  and  presence  of  the  President  or  head  of  an 
^ecutive  Department,  removal  may  be  made  summarily,  and  no  statement  of 
asons  need  be  filed. 
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3.  Where  a  recommendation  for  removal  or  reduction  in  grade  or  compensation 
of  an  oflScer  or  employee  is  made  to  the  head  of  an  Executive  Department  bv  i 
bureau  chief  or  other  subordinate  oflBcer,  the  said  head  of  Department  may,  in  )m 
discretion,  require  that  the  person  sought  to  be  removed  he  furnished  with  a  state- 
ment in  writing  of  the  reasons  for  such  action,  and  be  allowed  a  reasonable  time  for 
personally  answering  the  same. 

4.  The  Civil  Service  Commission  shall  have  no  jurisdiction  to  investigate 
removal  unless  it  is  alleged  that  the  procedure  required  by  section  2  of  Kale  ai* 
has  not*  been  followed,  or  that  the  removal  was  made  for  political  or  religious  reasona 

Theodore  Roosevelt. 
The  White  House,  November  J7,  1905. 


Extensions  of  the  Classified  Civil  Service  in  the  United  States  Department 
OF  Agriculture  Under  Orders  Issued  by  Successive  Presidents. 

A  large  number  of  employees  in  Washington,  D.  C,  numbering  116  persons,  w«e, 
on  June  30,  1888,  classined. 

The  positions  of  observers,  local  forecast  officials,  and  assistants  in  the  Weather 
Bureau,  outside  of  Washington,  D.  C,  were  classified  on  January  5,  1893,  carrying 
314  persons  into  the  classified  service. 

The  position  of  appointment  clerk  was  classified  on  March  20.  1894. 

The  positions  of  inspectors  and  assistant  inspectors,  outside  oi  Washington,  D.  C, 
in  the  Bureau  of  Animal  Industry,  were  classified  on  July  1,  1894,  carrying  67  per 
sons  into  the  classified  service. 

The  positions  of  professors  of  meteorology  in  the  Weather  Bureau,  Washington, 
D.  C,  were  classified  June  6,  1894,  carrying  3  persons  into  the  classified  service. 

The  positions  of  chiefs  and  assistant  chiefs  of  entomology  and  of  ornithology  were 
classified  on  July  12,  1894,  carrying  4  persons  into  the  classified  service. 

The  positions  of  chief  and  assistant  chief  of  pomology  were  classified  on  Novem- 
ber 6,  1894,  carrying  2  persons  into  the  classified  service. 

The  positions  of  messengers,  assistant  messengers,  watchmen,  plant  mounters,  and 
folders  were  classified  on  rJovember  2,  1894,  carrying  117  persons  into  ihe  classified 
service. 

The  positions  of  chiefs  and  assistant  chiefe  of  divisions,  experts,  artists,  State  statis- 
tical agents  in  the  various  bureaus  and  offices  of  the  Department,  and  the  positions 
of  microscopists,  assistant  microscopists,  taggers,  stock  examiners,  clerks,  and  agents 
in  the  Bureau  of  Animal  Industry  were  classified  on  July  1,  1896,  carrying  754  per- 
sons into  the  classified  service. 

The  position  of  messenger  in  the  Weather  Bureau,  outside  of  Washington,  D.  C, 
was  classified  July  1,  189o. 

The  position  of  fireman  was  classified  on  July  15, 1895,  carrying  12  persons  into  the 
classified  service. 

The  positions  of  clerical  laborers,  messenger-laborers,  carpenters,  gardeners, 
mechanics,  painters,  etc.,  were  classified  on  September  18,  1896,  carrying  91  persons 
into  the  classified  service. 

Two  hundred  and  sixty  laborers  employed  in  the  Department  in  Washington, 
D.  C,  were  carried  into  the  classified  civil  service  in  March,  April,  and  May,  1905, 
under  the  order  of  the  President  dated  January  12,  1905. 


Employees  on  the  rolls  of  the  Department  of  Agriculture  {not  mdtiding  the  Weather  Bureau) 

July  ly  1906,  whose  appointment  precedes  July ;?,  1900. 

[In  the  ••  Remarks"  column  "  out"  means  out  of  the  service  of  the  Department.] 


Name. 


Abel,  Joseph 

Abel,  Louis 

Adair,  Harry  B 

Adams,  Charles 

Adams,  Jacob 

Adams,  Norman  R 

Adams,  Sallie  G 

Ainsworth,  Frederick  W. 

Akin,  Llewellyn  C 

Alexander,  John  O.  W . . . 
Alexander,  Sarah  C 


Date 
appointed. 


Dec.     1, 1894 
Sept.  22, 1896 

do 

Sept.  27, 1893 
May  11,1889 
Nov.  80,1892 
Oct.  16,1893 
29,1898 
24, 1898 
23,1899 
80,1886 


Jan. 
Jan. 
Mar. 
Dec. 


Remarks. 


Out  from  June  30, 1893,  to  Apr.  1, 18W. 
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»„.. 

.pointed. 

»™,»,. 

ider  William 

«■  IS 

Uay     8.1889 

fill 

Mar.    2,1893 

Sola 

i-S  'Sffl 

JuDaK.ie)<9 
July    8.1891 

sSi 

Feb.  SI.lRgS 

Sn%S;l^ 

Oct.    i:i8?; 

Sept.    8.1899 
Jan.   IJ.IBOO 
May     4,18ST 
Uay  IS.  1891 
Jone  18.1891 

S"i:'S 
Si:  IS! 

July    2.1888 
Jan.  U.isn 

July  M.1896 
July     1,1890 
Aug.  16,1893 
July  17,1897 
Oct.      1, 18«8 

§11 

D^;    9' 1888 
Dec.  !9,1S98 
Aug.  11,  898 

Dec',    n'.im 

Feb.  27,1891 

ZViS 
Sr,!:S 

July     8,1898 

SfpLja.!^ 

lOT.    1,1898 
>™:     i:i8»5 

K-  sir 

Out  (ram  8epl,  30.  ISTS,  lo  July  1. 1882:  out  (roa.  Jui 

Out  tram  Mar.  31, 1889,  Ui  May  11, 189». 
Out  from  Dw.  81. 1888,  to  SepL  IS,  1900. 

"■*'"'"" 

Oiillrom  July  1.1871,  tcj  Aug.  1,  1890:  out  (mm  No 

ISK":::::::;::::::::: 

Willi 

13,  1900,  to  July  5. 1906. 

MmuiidW 

■It,  Sauiij(..l  K 

I',  Waller' d! 


DEPABTMKNTAL   REPORTS. 


Namt 

Bppoinled. 

Be™.rW 

J^y     1,18M 
i^bMll^ 

s^'t;v»;iB96 
j%  'UZ 
a5^;  ^iMB 

June  16.  891 
June   4,  892 
July  10.  898 

ill 

Feb.  11,  898 

£;»:! 

Feb.  21,  890 

Sept.  15,1890 

Oct.     1, 1886 
Nov.  as,  892 
Dec.     8,  886 
May    8,  833 

S^  it-  z 

Mar!  2?:  1899 
Oct,     4,  881 
Nov.  22.1892 
Apr.    6,  m 
Aug.  12,  897 
Mai-  28,  S96 

SIS 

Aug.    2,1S9T 
Nov.  IS.  889 
July  23.  891 
May  27.  890 

S'll 

Aprf  28!  892 
Dec,    4,  890 
F.^b,     7,   896 
)<ept.  18,    899 
Feti,    9,  m 
Feb.   12,   898 

June   S.  9U0 
Nov.  19,  890 

S:  1:  a 
IK  S:  S 
S!S:5 
S"iS 
S:\i.S 

Hay    8,  893 

Sept.  38,  WW 

Out  trom  Dec,  11.  1893,  to  Al«.  1, 1897. 

Out  from  Mar.  31, 1898,  to  Jac.  8.  1898. 

Out  from  July  B,  1893.  to  Oct.  13,  1897. 

OutlromDec.SI.  1891.  to  Aug.  1, 18921  outi 

31, 1893,  Ui  Aug.  1. 1898. 
OtH  from  Feb.  26. 1892,  to  Apr.  2. 1900. 

s-Irfe 

Burke,  Goorge  C.._ 

"-'■  hard.  Jacob 

gh.  Frank 
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Xame. 

Date 

He»-rk. 

Imnne  Bush  A 

jSSe    8;iM0 
Jan.     3.  SWt 

SMS 

Mar.  14,  89« 
Feb.  U,  898 
Jan.  80,  89« 
June    9    899 
Feb.  21,  898 

*ui'y ":  «£ 

Dec.  38,  897 

'£'  i-  i 

Beptitt  soft 

Sept.    7,  892 

July    7,  899 
Apr.  29.  899 

S  i:  Z 
St  ^i-ffi 
g:i;_g 

Feb.    s!  894 
July    1,  898 

S,-.S;K 

Uu.  24    896 

Mar-  M.  WO 

III 

Apr.    &.  898 

S.  i.  S! 

is  1  i 

Feb!'  1m^ 
St.[.i.    4.1891 

June  is:  1891 

Aug,  2l!lS93 
Oct,    19.189.'. 

k'ov,  19:1890 
Apr,  -5:1898 

£:»;! 

Apr,  24,  BOO 
Auk,    1,  894 
Oct.     I.  m 

ffg-^S 

July  141  891 

Out  fpom  Jan.  l^  1884,  lo  Jnne  1, 18K. 

ifcKobF::::::::::;: 

Out  Innn  June  18. 1BB3.  lo  Mny  ■£(,  1897. 

arn.y.JaroaW     

lark.Jose^lneA 

leary.  FmnrlsJ,  [■ 

.eTclHo'rt.Treariweii,  jr 

Iflon,  RfchaHB.  — : 

'X"Am.i;. — 

Out  /rom  Ocl,  9,  1893,  i.)  Sept.  11. 1894, 

Out  frotn  July  la.  1898.  to  Auj;,  26,  isve. 

DEPABTHBNTAL   BEPORTS. 


CdhobII,  Lrdi* I  Deo,    i 

Connell,  MarieJ I  Aug.  2 

C-ononlly,  Mbit '  Jane   ' 

Connor.  Kon  L Jnni  9 

Conoycr.  Charles  M '  lUj  2 

Coaway,  Kora Ocl.     ■ 

Cook.OralorP Not.    ■ 

rooke,  REchsrd  H |  Feb.    : 

Coon ey,  Florence  C Apr. 

Cooper.  DeanQ Feb.  3. 

Cooper.  John  D Nov. 

Cooper,  W.  Kote Jan,   li 

Coqulllfit,  DunielW June  a 

Corcoran.  Munle  L June   < 

Corlev.  JatobJ June   ; 

Corridon.  MarnretB H*t 

roglord,  gamuel  K Nov.  31 

Cotlon.  WUIiiua  E Sept,  2 

Covert.  Jamn  R Har.  2 

Covilte.  Frederic*  V July     I 

Cowan,  Treiy Hay    1 

COwle,  CUarles Jan.  2 

Cownle,  John June    i 

Coi.FranceaC July  II 

Co.,jQhnT J»n.   ■» 

Coyte,  ThiimiH Jan.   li 

Craro/t.  T.  Byron Apr, 

Cr«lD.Ano»t; Ocl.    a 

Cramer.  Charles  F Apr.  a 

Crandall.  Wim»[nW ■  Jin.    1 

Crawfon],  WllllaniB :  Apr.     I 

Crippcn.  Everett  C S.-pt.  2 

Croghan,  Charles  J ,  OlI. 

Crompton.  Harry..^........,...]  July 

Cmwrono,  Edgar  A June  2 

Crowell,  LiJlieM Jan.  2 

Crowley.  N«me  B Jan,  I 

CnmminK.  David 1  Miir.  2 

CniininEnnm,  Bemarci Dec,     ■ 

Cnrlta,  Chester  J I  June    . 

nSiifl^'M^rL.. ::::::::::;":;,  a^^s 

Dammann,  Frederivh  \ June 

Damon,  Nellie  B Fvb. 

DBoaher,  William  E Nov.    ; 

Daniels.  Maria  A Dec.  2 

DafK.  John  J ,  Sepl,  J 

Darling,  Annie  E 1  JnneZ 

Darling,  Robert  W I  Dec.    ■ 

Dflugherly.  Alice  U Oet    1 

DBueherty,  Charlea  M Sept,  Ii 

DavieB.  Charles  a Sept.  r 

Davli,  EatelleG I  Apr,    . 

DaviKin,  ElwlnT I  Aug.  a 

Dawlcy.  Frank  E Jnne   : 

Dawwn,  John  W Jane  li 

Day.  CbarleaM Nor.  !■ 

Day.  L.  Bnoa Apr.    I 

Dcadman,  John  F May  2 

Deaklns,  millamF !  Sept. 

Dean.  Albeit Mar.  2 

Dell.HarryH Jan.  ]i 

DenntB,  William  R Ocl,   2 

Dent.  Mnry  T Apr. 

DeaQranges.Henry  W July    1 

Dewey, &lllhW Oel,   8 

Dewey.  Lyater  H Aug.  2 

Dc  Wolf.  Frank  L Sep).  3 

DIcklnnn   UatlieH Ian,  2 

Dleiiieh.  Epbiaim Apr.  li 

DIeta.Della Opt.     ( 

Dlller.  Bertha  L Aug.  2 

Dillingham,  Wtllt*  1 Jnne    f 

Dliney,  RI<:liar<I  H Apr. 

Dltewli.  Oeorge Aug. 

Divine.  John  P June  a 

Todge.  Allen |  Aug.   ; 

)od»n.  Be«do  M ■  Jan.   II 

}ole.S«rEhI ,  Apr     I 

Oorwl,  Marlon ■  July  2. 

Jonetl,  Palemon  II <  Feb,  II 


a,  1H»,  luJuly24,  1W7. 


1881     Oiil  [niai  July  T,  ISHe,  U>  July  1, 18M. 
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arenceW 

sgas 

Zi  S'lffi 

SStS'lS 

Sf;  'f!S 

S'-'S 

»«:  .;i«i< 

js'ts 

Jj-b-  j6.  M 

Apr.   26,   8R3 

iiSy  »■  S^ 
July  25.  (W9 

Au*'     1'  »II 

Fe^-    9,  fm 

li'e-... 

Oct.   30.  m 

igj^::;:::::::;:::: 

May  29.  H96 
IW.   16.  K» 

lU^.    2(1.    W9 

fi;;.'v;;;;;;;;;ii; 

July    flilmn 

July    14.1MK 

rl^';;::::::;::;::::: 

SSii 

n  Apr.  SO.  ISM,  (o  Aug.  13.  IMtt. 


Oul  [rum  July  15.  U 


tlnrnJan,  II.  ISWi.  to  Drr.  3 


DEPARTMENTAL   REPORTS. 


Kamo. 

.p3?w. 

B^,^ 

June  20,  893 
Aug.    i,  K99 

Dec*.  29^  B92     ouifromJim. 

1,  IB94,  lo  Aug,  IS,  ism. 

June  »:  eou 
Dec.     2,    896 

Bepl.  28|   896 
Oct.    Ifi.  898 
Aug.  21,   tW 
June  23.  899 
Oct    ao,  898 
Jan.     6.  N99 
Apr.     8,  894 
Oct.     1,  89« 
July     S,  B9S 

s5.Si 

jaJT'  ^1;  m 

&T6    wo 

Sly    I;  m 

Apr.     7,  898 
May     9,  898 

Aug.  Zl'.  H93 
Jan.  15,  8B7 

Feb.    4^  893 

S||S 

Jan.   2S.  896 

S'-  i  Si 
S  i:  s 

is;  S;  s 

Apr.  14,  897 
Aug.  »i,  891 

June    8,  891 
July  11,  89S 
Mar,  18,  69B 
July     1,1894 

Sept,  M,  896 
June  21    899 

Oi.lfmmJuly: 
Oul  fmm  Mar,  S 

Gates.  OHhH _ 

,  19f*.'  lo  Feb,  1    !9(B. 

Oregory,  Samuel  B 

Gregory,  Fannie  N.. 

,1893,  to  Jan.  18,1900, 

May  1^  899  1 
May  la,  900  1 
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Kune. 

bale 

Remark!. 

5S.5SS 

vtoi^i ::::::::::::::::: 

At"-     jj.   SM 

Sepi.  7.  em 

May  -fll,  fWI 

•>  Aug.  VO.  IS«7. 

Sepl.  15,  «IM 

OulIromSept-SMBW. 

lo  Jan.  1.  ItM. 

K',  r.;  iS 

.%'M^K  ::::::::::::■ 

E  ,1:  S 

emiina.Otto 

g^'J?:gJ 

Out  from  Jan.  M.lm<.l< 

bAu«.S.18(». 

July   26,    «>I9 

VEmSSV 

S^.'?:S^ 

M^a'r,  l2:iS» 

SiWlfi::;:::::::::: 

K.1:S 

June  19,  WW 

H.  Doc.  6,  59-2— 
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DEPARTMENTAL   REPORTS. 


July  1, 1906,  whose  appoininu 


FIodB>»,  A<1dlBoDJ 

H.>dKe!.,  Diivfd  B 

Hogan,  MttiB"«l 

HoIcDiabo,  Allen  A 

Holland.  JeremlAh^^.-, 

Holland.  Nellie 

Holland,  R.  Bowie 

Hollenbeck.JahnB.... 

HoUJdge.  Alfred  H 

HolHdge,  HdnrudH... 

Holman,  Maud  D 

Holme).  ClanE 

HoImH,  Geoi^e  K 

Honan,Willl8inC 

Hope.  Jdmis  U 

HopWni'.CBroHnBM.., 
Hxpktns.  Frederick  W. 

Hopper,  John  B 

Hosken,  SelcDD 

Hosier,  Carrie  B 

Hosmer.HalphS 

BnntelkT.  Altue 

Holchkim.  MaryE 

Houck,  ULyareaO 

Howard,  DeLnnnea 

Howard,  Leluid  O 

Howe,  ElmetD 

Howe.  SamtiW 

Howe,  Walter  E 

Howell.  Arthur  H 

Howefl.  Benjunla. , .. . , 

Hoyt.AlbertH 

Huddleaou.  Barah  U.., 

Huelsen.  JulJua 

Huen<9.  StellH 

HughuH.JnmeeF 

HuKliiw,  Sallle 

Hume,  Harry  f';*;;!!! 
Humplitey,  Wmtam  E. 

•Hnnl.  Myrtle  A , 

Hunter.  AbWeW 

Hunter,  Bertba  a 

Hunter.  ElUe  M 

Hunter,  Walter  D 

Hunltnglr.>ti,Fredcrlok 

Hun-lle.Ivv  V 

Hrirlsy,  I'Oniils 

Hurley, Mury 

HuichinPOTiiKDirlC...! 
Hlltchinwiti,  Erneel  N.. 

HyuHB,  Wnilam  R 

Ingram.  Hnnluk  U 

InRram.  Sarah  A 

Irwin,  All>ertNl!!!Iir 

rrwlolwllliamN"!"!! 
tvan,  Roliett 

■larkson!  Robert  B,L.. 

Jaooba,  Harry  C 

.lacobfl,  Jowph  Otli^ 

■lacobHU,  John 

Jamleson,  Annie 

.1  aqua,  George  E 

Jeffrey,  James  a 

Jeleu,  tranh , 

Jenkiiw.  Biuah  E 

Jerome,  Hiram ^■ 

Johnnon  QeorgeA 

JohnNmlMarla"!!"!! 

John-on   Martin  A 

JoBnaon.RiiyF  

Jobnwn.  Raymond 


June  B,  IBM 
Ana,  i,  1S89 
June  8.1SH 
Not.  S,[S>4 
June  4, 1897 
June  ia,  tow 
Mar,  IT,IWO 


Not.  Jl.lWi 


Not.  IB,  187S 


>t.  21,I8W 
i.'  ZfillBH 
r.  lTilS9G 
■.  18^1891 

1.  ■i\.\«>e, 

>.'  m|i«oo 
le  i9,ises 

y  S>,1»6 

r  as. 1900 

le  1S.18«2 


r  9.1899 
1.  ?!l89S 
■    19!l8B6 


Nov.  IS.lSgl 


le  IS,  t§9!,  to  Mar. 
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ioj/eti  on  the  roUt  of  Ifie  DepfiTimento/ Agriei^twe  {tint  inctudingthf  Wmtlttr 
July  1,  1906,  whoK  appoiiiiinenl  precedes  Julu  S,  JSWJ— Continued, 


JiiliiiaDn.  Vli 
IOtllM>II.Q 

icAMoii.Ji 

Joim.Blin 


N.»e. 

sppoioieiJ. 

Kraurka. 

Jflluw.)  WlllUimH 

Dec,    A.  m 
Apr.     I,  897 

Nov.  12.1888 

tl  ]^  i 

Not.    silSBl 

SV  i.  s 

Apr.  39.  MH 
Not.  'ifl,  BU 
AUB.    4  1891 
June  21.  893 
Jiinv    X.  896 

Aug.  19.  ^ 

July'  ^1898 
Ocl.    18,l«M 

Jnn.'  —".  I8H 

ffi:  i'llSS 
Sll 

Sept.  11.  BM 
M.r  \t  898 
Mar.  18.  897 
Apr.  SM.  «0 

July     i;  M2 
Jnn.  20,1897 
Sept.  12.  IS96 

Stpt*  U,  892 
Ocl.    34.  8tM 

FclL  )!)'  SW 
Aug.    i:  896 
Junf  30, 18S6 

e.  s.  5s 

July  11.  898 

Ju"/  iI;ilS 

June   2.  898 
July     8.  899 
Noy.  21,  891 

SppLSO,    899 
May  -:  892 

May     li  88.^ 
Mar-    a:  897 

ill 

S.g!S 

Oul  Jrom  Jan.  SI,  UM,  lo  Not.  39,  UW. 

Oul  from  July  IS.  im.  lo  Ocl.  9.  1897. 
Out  troin  Nov,  DU.  1!«S.  lu  Apr.  21,  l»7. 

Oul  from  Jan.  JI.  18M,  lu  Sept.  l.s.  1H97. 

Kfao,  IfaniE 

Ultil.  f>n«itE..._ 

lamsini-Scrihncr.  Frank 

DEPARTMENTAL    BEPOBTS. 


Nsm.-. 

.p^SU. 

Rtunvrlu. 

Oct.     B,18W 
Bcpl.  11,  ISM 
A^.  »  INI 

Oct.   II.ISW 
Feb.     1,  IMO 

aji.a;s 

Jul  7    K189S 

Jan.  W'.ISO^ 
?eb,  U,190a 
June  M.ism 

Ju'iTbI  ;i8»1 
Aug.  28,1891 
ISty       ,1893 
U>y  1  .1S9C 

ii4  »:i«w 
Ss:!i 

IIS 

S:  si 
s''s 

Feb!  12!  1KB" 
July  30.1m 
Dec.   11,1891 

Dec.  la.'issz 
J«ll.  a.  1895 
Jan.  2B.1K9S 

ili 

SliS 

July  28,lg»8 

July  10,1ms 
Aug.  lA.ina 

May     2.18M 
JuDeH.lH98 
Oct.     S.180& 

0. 

LM.ftllHanuD 

from  Mat.  ao.  l«a,  to  Jutiu  M.  1M7.  , 

Luce,Kal«K 

Irom  Aj.r.  21  Iwa.  1..  Aug.  1",  1887. 
troni  Oil.  XI.  IHsa,  K.  Dw!  IS.  ISH. 

.yni-h.  Donlel 

Iium  Not.  M,  Im.  U>  Jim.  10, 1M8. 

<<;":■£,!•■::::::::::.::::::: 

MnrttT.  Abniham 

rrom  J..ly  W,  tWS.  10  July  B,  1897. 

(r..mIto-.ll,!Wl.I-.M.yl.ll»4. 

ialiS-'--""-"- 

.•Icrlell.  Uarguvl... 

filler,  Flot»F 

OFFICE   OP   APPOINTMENT   CLERK. 
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Employea  on  the  roils  of  Ou  Ikjutrtmint  of  AgriaiUwe  ( nai  indudingthe  WfoUar  Bii 
Jtiiy  1,  1906,  whote  a/ipoinlincnl  preaeda  Jalii  I,  1900 — Continned. 


Nemon,  Anmnds  A 

Newloii,  Harrison  L.... 

KewlOD,  VlnUila  B 

Nlehalsa.  Jo&Q 

NIthola,  Indiana  J 

NlcholB.Sue 

Nlle»,  William  b!!!!!"! 

Noah,  Esltr 

Nouk,  Loiil™ 

Nonhen,  Wtlllam  J 

Nonon,  JiflseB 

Oberholiet.  Harry  C 

Oberly.  BealriffaC 

O'Brien,  Terence 

O'Donoghne,  Clan 

Ogden.  Bessie  D 

Dtcden,  Elxle  L 

Oeden.  Jentle  O 

O'EeelH.  Uallhew 

Olden.JohoW 

O'Lnr^.JulinP 

Olmited.  Prederlcli  K... 

Olsen.  Louise  I! 

0;Malley,  JohnJ „ 

Orion,  Warren  S..  »r'"" 

Ortou,  William  A 

Osborne  Nora 

Ouood,  Wllfivd  H 

Oshei.ThomiuW 

Oweni,  Mande."!"!!!! 

Pflge.y<,hnE 

PaftiE.  Phelps 

Palmer,  CliBries  F 

Palmer,  TheodoreB 

PaJLw;jML-ph'w!;!;i." 
Parkw.  SalltflM........ 

Pstrick, diiirge  E. .,.!.! 

Patlon^a. Maria;;!;;'.!! 

Pauley,  Mamie 

PaiBon.  Hurry  D 

Payne.  AllwrlJ 

Payne,  Charles  E 

Payne.  jBCiibl 

Pearson.  Chnrlc."  

pein'o.MiiU'iii;;;;!;!!' 


I'l^. 


iiidi'.  Tlw. 


Pi'tem,  Edward  T i  oci 

Peliy,  Frederick  O Jar 

Pew,  Cbarleia Dei 

Pew,  rryinifW Jhp 

Pfunder,  Willliim ,  Jiii 

"hniw.  Wtlil^ini  t    .      .     ..  iiii 

.•hllllna,  OM■H^.^  i>.- 

PhUpQi.Chflfl.  -  V, 
■hinps.WtllinFn  !■  'I 

Pldcock'.Waltvr-"  .       .!..    .'iiV 

PlBTW.AnnaL ;  Jan.   

PlerpB.  Nawlon  1! i  May     J,l« 

Pielets,  Adrian  J I  Mar.    1,19 


6PWcE  OF.  AfPOiliTMKMT  ctKSE. 


m 


•fame. 

Dau. 
appolnlwl- 

Remarlu. 

ou.    27,1894 
une  21,1898 
lee.     8.1898 
an.  IS.  1894 
lar.  23.IS9T 

111 

Uay     4!l89» 
July  19:1899 
Jane  16.1900 

Dec.*  so!  1899 
Har.  29.1892 
Feb,  27.1892 
Dec.  20.1894 
JaW  Zfi.1899 

iSiltffi 

Jnne  21, 1891 
May  28. 1898 

s.rs 

8^1.24,1^4 

My    %  1SB8 
Apr.    fl,  1S93 

ill 

July  28,  1899 
Mar.  15,  IB6S 
May  W,  ISTO 

Apr.'  Xl.  1898 

SE:,!:K 
as  ffi 

III 

N0T.2S!    894 
Apr.  28.  )S94 

Apr! 'ft    «W 

July    1,    892 

Fe'b''.  24!   m 

Not!  14!   8»t 
July  15.   895 

SS;  a 

June  S,  189S 
July  15.   RBO 
June  26.    897 
Bept.  15,  1899 

Olll  Ir.™  Sep(.  2.  1902.  in  J„i,p  3,  19W. 

Out  (roio  Junt  IS,  1898. 1..  Apr.  5,  IW. 

Out  Jrom  May  IS.  1S93,  lo  8ept.  1, 18W. 

Oul  from  O.I.  la,  IIMJ,  «.  May  HJlIM 

i.ut  (r.™  Apr.  aa,  1898.  )o  Mar.  1,  l^k 

Wey.  SsniDel  A 

Ilchle,  MaiTE 

E-XTiLi^l.^!!!::!!::;::!::; 

^.inip.  Hiurj- 

DEPABTMENTAL   BEPOBT8. 


Nome. 

Dole 

June  SO.   900 
JaDt!Z7,   SST 

Nov!  3t!  »4 

May  2e!  S99 

i^r^?:^ 

Jul.  26:  90O 
Bepl.  21,  893 
Dec.   10,  883 

Uis 

Aug.    7,  801 
June  ao:  WB 
Apr.     6,  898 
Mir.  24,   SB8 
Hay  10,    892 
Maf  id,  897 
Mar,  28.  892 
Apr.     1,1868 
Sept.  28,18*7 
Apr.    M89a 
July    7.1896 

Jufy  Ib:1898 
Oct     30, 1893 

i:s;,!;B 
S;.'!:S 
SSliliS 

ok  ffl'lRsi 

S.  Z:S 

Sept.  ll,lS9l 
Feb,     8,1896 
Mnr  81,1900 

Apr      b,  1900 
Dec,     l.lSftl 
Dd'    12,1898 
Fell.  28,1891 
June  20: 1888 
Dec.    19,1892 
Apr,    7, 1900 

Nov   27!  18m 
Nov.  ■ii.lRW 
Oei,    18,J88? 

Jan',   18;  1894 
July  iz!l803 

July    6,1890 

Rothtock,  LGDlali 

Rn  tledge,  Tbomaa 

Oul  from  Mar.  IB.  1891.  to  Mar.  SO.  1»»». 

Oul  from  M»y  23, 1893,  to  Aug.  20.  18B7. 

Out  rtom  Nov.  14, 1893,  tn  Apr,  1, 1901. 

bhfbs'b!'  l^reu^'V 

Sihroeder.  Oeorge  H 

Om  (mm  May  ai,  1898,  {n  Aug.  1,  1898. 

acofleld.CHria 

Out  (rum  Oct.  16,  IHSS.  1-.  Jtiiie  IB,  1887. 

Out  Inrm  M«y  31, 1S»3,  to  Ang.  4. 1807. 

'  ilmoneek,  WllllamC 

Out  Irom  na:  31,  1893,  to  Apt.  3.  1897 
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Name. 

Dale 

appointed. 

b™„,.. 

Apr.    17,1893 

s-  is 

Apr.  ao.l99I 
June  29.1900 

Apr.  1«,I(!W 
Apr.     9,1897 

£»;:s 

Feb    13,  893 
Apr.    S,  89S 
July  )1.  SttB 

ill 

Mar.    5.  m 

Sept.  21.   899 

JuT   si  893 
Oct.      1.  Md 

ill 

Juneia.l"ei 
Feb      1,  IH)R 
iTw'  aiSTO 

May    9,1898 
Jan.   H.ISTO 

Mar  aMwe 

July  iziiws 
July  30.lfM 

Sept.  W.1897 

K  SIS 

Nov.  ai.issi 

Oct       3, 189S 

Feb.     l,l«w. 

Ilii 

M^y   ll,l»-ll» 

?!i;r  if  iss 

Jilll!"  L-j|lH9K 

illlaniH..Jt 

Out  trom  Orl.  IR,  1»9B,  (..  De.-,  13, 1«99. 

<)ui  Irotn  May  15.  IBM.  to  Oet.  1.  IMM. 

■larj..        

BleiiiC 

■:dwanIO 

Out  fmm  ^pL  34,  1SH.  to  ^eb.  IS.  1S9S. 

f^Z"h 

Out  from  Sept.  10.  mw.  in  Feb.  T.  1808. 

Kiir:::::::;::: 

Out  rnrni  Sept.  30,  IMB,  1..  Auk.  1. 1897. 

mrnmli   """ 

Marlluref^K;::::: 

rt^.llerJ 

.  uu  fniiH  Apr.  Sn.  1W8,  lf>  Aug.  t,  1897. 
'■Mitr.im  Auic.  »l.  ltJ93.  loMiir.  ^>u,  >8V£. 

DEPaRTMENTaI.  REPOftTfl. 


EmployeeeonlheroUiofthe Departmenlof  Agriculture {noHndading the  Weallitr, 
July],  1906,  whane'ippoiiilmrnt i-recrdesJaly  f,  liiOO — Continued. 


.ppofnud. 

m-tk« 

May    1,1895 
May  13.18M 

if  III 

E  iiil 

jl'ne!l'l^ 

5:;.  A'S 

?"■"! 
'Si  III 

Apr.    7,  ism 

an.'  2t'.\»m 
Nov.  18.  ISttS 
Qly    1,18M 

Mar.  n'lsee 

Oct,     4.18W 

£:lii 

Aug.  2i,  DIBS 
J^fy    M^ 

Mar.'    :^,'lg8e 

is,  rs 

Pee.  IS,  IMM 
Hay  ZO,l!«n 

S:;.!:1K 

Mar,  SO,IMl> 
Sept.  IS,  ines 

Ocf  h'iSw 
May  J[>!l89,'^ 
May    S,IH93 
Jun«SO,IBM 

Ju^^!30,1891^ 

Dec.'  ie!ie87 
Apr,  27,1384 

j'T^y'Mlwi 

81: 

fmmMaya4.  1S98,  K.Apr. 
fron.  Apr.  ia,  1S3:i,  fo  V\: 

from  Apr.  ■«,  ISai,  1..  F..,. 
froraApr,  111.1393,  to  Jnii. 

(rnm  Nnv.  Ill,  ISWi,  1-  Mar 

Iiom  JulyKl.lHW,  Ir.Apr. 
tromMayM,  IS93.W8epl 

1,  IWl. 

IMS, 

;S3j£T"..  :■:::::■ 

■  Tact',  Sau'iu. 'I'm           .     .  . 

5.  IMS, 

Treacy.  Robert  H 

Troughlou.  Joseub  E 

W»d«;Wiman.U 

Wagner,  Alljert  K 

WaWrtghl,  Helen  S 

B,  13SI. 

OFFICE  OF  APPOINTMENT  CLERK.  667 


^ontkeTolhof  the  Department  o/AgriciUlure  (not  including  the  Wratlier  Bvreau) 
July  1,  1906,  nhoae  (ippoitilment  prectdo  Jiily  S,  /flfiO— Continued. 


iden,  Celen 
"  ■(..  Clan   " 


rdlJave  Archibald  H 


Waller,  barr? 

Walsh.  RLGhHrd 

WbHIi.  Waller 

Waller,  Bury  K,.. 
Waller,  Henrys.... 

Walter.  BobertB-. 
Waller,  WiUiuiaL.. 
Wallera,  Mildred  E. 
Wamplf-  ■ "■ 


Wanrtsll.  Harrlel  A  .. 

Ward.CarloitsL 

Ward,  Edward  K 

Ward,  Geoige  W 

Ward,HiirleJ 

Warner,  Geoige  D  .... 
Wamer,  ilarjori,'  F... 


WplUnd.  KalJiprtiiB 


r,  Ulra 


Weill,  Canie 

Wells,  EHhM 

Wetide.  Bemsid  I' 

Werther.aam 

West.  LAomer 

Wbanon,  JnbnJ 

Whaflon,  Virginia  K.. 

Wheeler,  D.lf 

While.  Banlinlonitw  C 

Whtta.  Thomaa  A 

Whimey.  Mill'iii . 


WlKhl,  A 
WlgliUJ 
Wight,  T 


Wileox,  Barley  v.. 
Wfioy,  kaireyW., 
Wlllfamf,  EttaL... 


ntlliaiDs,Ho»irdIl.. 

WilliHDU.  Jooepb 

WillUinB.Lours8 

Wdllaina.  MnrlDn 


tliillroinJiily  IB 


il  from  N..V.  2,  IftSfi,  Ir 


B3.  icijiilyl.  J(«7. 


II  from  Apr.  ■».  I»t2,  in  Au((.  1. 18 


DEPARTMENTAL   REPORTS. 


x™. 

Dulp 
appolDtcil. 

Woollolk  Oeorge  S 

WrlKlit    innetleU 
Wriehl  JohoB 
Hrlelit  MsyH 

Feb   a  189S 
Jane  IB  1900 
June  2)  lan 
Jul  J    16  l-W 

sn 

JuW  ^    iW. 

""' ':  i 

Out  Irnm  M«y  fl.  1886.  lo  A»g.  1,  IWSr  ont  tre 
!in.  1SHB.  loAiiK.  27,  IMS;  uiL  (nun  Uir.ll. 

Aim.  1,  law. 

1  ol  Ihe  nrvicc  at  the  DepArtnient.1 


f*™"-              IP^'si- 

JKaS'wSSima 

jII^&j:::::::;;; 

::::liS;  !:1S 

....   Jan.  ao.lST'i 

::::i?S;.l.';lS 

....loot.   iJ5,18Sl 

o,..,™.,...,.„,...,...». 

AlciBlore.HimiYF. 

AslisnU-repr,  Alban 

A.hlcj.AWMeC 

....    Due.     MWW 

:;::  S.,;:|S 

Oi.l  (rom  DtK.',  is,  IBM,  lo  May  K,  1891. 

Out  from  July  1.189t,  to  JuDeaO,imH:  nut  Ir 
B,Il«(,toI>ec,7,18a8. 

Bailey,  W.yluid 

....   AUB.    g.lgM 

BaliU«,J«linA 

BttlD.JolinJ - 

Batllcit,  James  L 

Barwlck,J>me*A 

Bw^.HeoS'c-.":;":::": 

....    Bept.   N.ltW? 
.....Jury     1,1881 

:::;a,'|,Li6;iBss 

::.-   Jon'  2i;i8B8 

Beuncll.MiJllaadC 

Bcnnolt,  Walter  J 

-ii-p'r^^^llSE? 

....    Apr,  27;iST7 

Blpelow./rarikH 

BiVy,  Joseph,  ]r 

::::  ju'y  i ;!«« 

Bl^-.neoivoH 

Bhiii(l.m,B™jiimlii  A  .... 

:::;!!:!: 'tis 
::::  ftS:  1:1S 

....,  May     7.1S8S 

BtrsSi 

....    May  M.lWl 

llSiS:*-:;;;;;:; 

....1  Jime23,18W 
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appmitliiieiit  prftdeK  , 


wrtmCTit  u/  ^KricuttiiM  Jtdy  I,  1906,  ichtm 


Hrut.FT»lerickH' 

BroDsun,  Bynm  H 

Brownl  EdWMdA 

Bopll,  Allen 

Baroi,  Alexander  (i ... 

Bnnu.  WllIiuuQ 

Bartum,  Alvln  P 

BorrovmOrrilleC 

8j-i«o,  John  W... 

CaWcit,ed*>nlIl.... 

CalTtrrt.  SuDuel  C 

OuopOel'l,  LouSM... 

C&rev.  JdUii4 

C«rwn(pr.  FonI  .\ 

ttTriH.v.dH 

0»niill.  I>Bnli?lJ 

CMKi.JohnS 

Ch^ve,  Fiimlt  V 

Chftmbcrzk  CUinrEeHW  .. 
ChMBbtrllii,  ClmrleH  K 

Chmpman,  MalliL'H 

Ch«pwl.  G«ifBe  M 

Ctirblnun  William  W  . 

Cbureh.JohnP-, 

Clark.  WiniamF 

Clatelau^,  Fnncli  A  ■ . 

<3caTH.  Frank  U 

(Sereland.  Luman  N  .. 

Cllne.  Imac  K 

Ctlne,  JOHvub  L 

Clmmh,  Homor  W 

OolUni.  Jsmes  F 

^liiM,  Thoroii.  B 

Cramanw.  Qenry 

Ctonoell,  M.iurice 

Crainot,  Palrlck 

CQand.  Fndedck  W .. 

OinMlne.  Tbomu  J  .. 
Cbnmy.  Uainrct  K  . . 

Clouk./arowR 

Cooke.  MortlmerM.... 

Cdoiwc,  Roberts 

Oivet.LouliC 

Coi,  HenryJ 

Craig,  JobD 

Crawford,  TTiomafl 

Cimfc.  JamesW 

Craabr.  Arthur  W 

CunDlngham,  liable  M 
CurrteT,  WllltntnS 

Dalngetlifld,  l.iiwreni>< 
Davi*.  Albert  J 

Davis,  T.Fri-derick..-. 

I>.1-.  i-T,'-U.ul^. ".'.'. '.'.'.'. 

L»\-.  Lsiirii.M... 

Oey.  UiltitT.M  .jr 

Bej.  LJlfli-TM.,'.r.  ... 

Otck,  Harvey  B 

Webl.  Genevm  B 

Dim.  Fanl 

Dillon,  Ed-ikattiW.'.... 
Doherrs'.  Cornelius  — 
Donaldaon,  William  E. 
Hoanta,  Loaa 


I.  a.  I..  Nov.  a,  less. 


It  [roin  J'lly  Vf.  JfTi.  U-  Mny  t«.  ISTO. 


Out  rrom  July  31,  IS93,  i"  Pept.  27.  IMH, 


DEPARTH&NTAL   REPORTS. 


Dudley,  WllllaniH.. 


Bmerj,  Kben  H.... 


EelOfl,  Samuel  B 

Fallon.  WllliHmU 

ParrintttuD,  William  !l .. 


Pvlger,  Qeoige  W I  sepl. 

FlsEer.  D»via ,  Nov. 


Frsbec.  John  W 

Fmntis,  FredL 

FrBUkenHeld,  HHrrj- 
Franklli),  GtoTVeE. 

Froaj*.  HowurdE 

Frj,  JohnC 

Funcr,  WllliaiuU.... 
Fullon,  WtnluaM... 

OurloU.'Edn'ardB. 
Gujreit.ChsrlesC... 
GBsklne,  WniluuH.. 
Gedillngs.  iUdhud  U 


Olenn,  BHinael  W 

OoKWlKh.  Fraderlc  Z  . 

Ooueher,  Henry 

Gnnl.  Charles  C 

Onn^  RotcRQ 

Cnse,  HerchmerW... 

Ony,  lam«B  J 

Onen,  WUUunB 


4JaIhrle,  Lain  J 

Hukett,  AilbuT£ 

Ham,  George  O.,  jr.... 

Hnrtln,  HalP 

Hardirge,  Roben  M. , . 

Hanxlg.  WallerC 

Hus-B«gen,  Oeoae... 

Havitint.'Ltan  F. 

ila;ei.  Hlctwel 

Uayea.  UonlnHC  W 

Hayden,  JuUmC 

HafneB.  John  U 

Haten,  John  8 

Heck,  Gea»e  J 

Htacf .  hlt^.. ■'-'-■'■'■ 

Hercui,  Aliee  T 

Heraey.  Senrr  B 

He»e.  Conrad  B 

Hrowland,  Annie  b  — 

llabtw,  EvemiT  C 

Hobta.  Hermann  t.... 

Hncketl.  SiiinDcr, 

Hflloomb,  Howard  K  .. 


Hooper.  J< 


^Cbar 


RnDjS 


-  July    t. 

'.   Uar.  U. 
.   Oct,    18, 


:890     Dill  Irum  i^pt.  IT 


OFFICE    OF   APWJINTMENT   (fLERK. 


S«BC. 

appoinleil. 

Fn™.rk-,    ■ 

1        r 

1  j^j  ,  ,^  j^ 

Oui  from  A 

S.T.".:::::: 

JohnF 

WilllBDiM 

■obenl 

arleaA 

tiS'."::::::: 

:::.■"  Aug.  Bjssa 

Aug.  27,l8aO 

'.'.'.'.'.'.  oci.*  2o;i«n 

Julf     1,IS»4 

Jan.  2i:i875 

ig.at.l!>B&,toA[ir.2S,U«». 

■mes JUJ-    9.1^ 

pJohnJ 

::::::  ^11  l:\^ 

Jan.  81,1890 

Willfsni 

.HerbenH 

f-'b,    1,1^ 

■Illy  *J''^ 

■::;;:,  Autiiijw 

18- B,  189MoJu1ye,18» 

*,  Benjamin  P S*pl,29. 

GtorgeE May     2, 

.Kichanlo '  Mnv  27,1888 

ii>T AU((.  14,-  — 

lUKo..; ;  June  21, 

juiiunG..!'!!;;^!v.;!!!.  ?eh.  i, 

Louis Mar.  H, 

Arnaudn I  Rept.  IB.IWO 

iuiieic";!"l!!;V.!".!;|  Dec'    4^ 

ufwrite a!  ::::::::::::  "uiV  t: 

ii-orge  L May  11, 

.'iuitiicw!!!!!"!!!!;];  juiy    i! 

.JohnB tier.   16, 

lifliene Ang,  26, 

lUIphH July     1, 

DclrwT Jan.   Ifi, 

,EdKiinl'M'!;;;!!!!"'  rwi-.'Mi 

.  William  n July   10, 

HcrbertC Feb.  15, 

Ronert  D Mar.    5, 

JamwH Feb.     I, 


July  17,  1MB,  lu  Feb, 


m  June  8. 1»7e,  In  Muv.  13,  IH7S. 


It  Irom  XOT.  10. 1'ni.  to  Jan.  10. 1 
itlromJunel-J.  IfWl,  In  Dee.  11. 

II  Inim  Apr.  Ifi,  IMH.  !.•  Apr.  4, 1) 
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,^.. 

1  .^X^- 

BLinkrluu 

NJuboIs.  AugusUuB 

1  j.„„   .^  ^g^ 

On 

Nii:hols.Jolmt\..„ 

;:;a:!i 

,-  .uiy   i;  m 

I-Birlclt,  Wllltam 

On 

from  Aug.  12.  18M.  lo  J-ti.  10,  IWH;  o 

Ptmiy'wll t,  Henr J- 

IB.  1,  IKSO.  lo  June  li,  1801;  out  Irom  Apr 

SSi,',S;S::::::::;;: 

'.'.'.  July   iim 

i"i"  !■           

:«.d,  IVillminJ 

Rl™.  Fr,.i>Tick 

;;;S^iii 

(jut 

from  Svpi.  X,  idea,  to  June  1.  IBSB. 

[lml^^'^''lil"r™vr/* 

«tt«d,  John  K.. ::::::::::::: 

...    Apr.    3,18OT 
...    July    8il883 

saybotii.  Robert.::;.: 
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SHmc 

Due 

«™.cta. 

JulV    silBTS 
Otl.   ai.lBS? 

iimol-:  187-1 

j.m;  '»;1»S 

Dec.  IB,  181(3 
June  30. 1883 
S«p1.    4,  ins 
Apr.     a,I8Sl 
>lkr.  17.1898 

Jhh.  M.lWffl 
Sep[.  W.IJB? 
tlay     4,lSCn 
Mar.  17.1900 
Wfpt.M4.lSBS 

Dw"  is!  tN98 
AiiB,  *JIJ.1*W 

Apr.   I'l;  l!«0 
Wpl.  IB.IIBS 
M.iy  ai.lsHI 

01.1 
Oul 

■"■gh»fl« 

L^mutlE         .- 

I,  Nallinniel  R 

rom  July  4,  1891,  lo  Sept.  29,  1S91. 

.u.Gi-iprKeW 

r«..ii,  ■^Y^\''' '' 

J^;||.  f;;f,^,7^''"- 

roHi  AHg.  1. 18M.  lo  Ftb.  H.  IBM. 

'iv^"',', 

REPORT  ON  NEW  BTIUBING  OPERATIONS. 


U.  S.  Department  of  Agriculture, 
Office  of  Chairman  of  Building  Committee, 

Washington^  D.  67.,  September  29^  1906. 

:  I  have  the  honor  to  submit  herewith  a  brief  statement  cover- 
le  work  for  the  past  year  on  the  building  operations  for  the 
:*tment    of   Agriculture,   authorized    by   \nQ    act   of    Congress 
ved  February  9,  1903. 
Respectfully,  B.  T.  Galloway, 

Chairman^  Building  Committee, 
fi.  James  Wilson,  Secretary, 


SXJPEItVISION  OF  THE  WORK. 

^  building  work  for  the  Department  of  Agriculture  has  con- 
1  in  charge  of  the  building  committee  appointed  by  the  Secre- 
)f  Agriculture,  which  now  consists  of  Mr.  Gifford  Pinchot,  For- 
of  the  Department,  Dr.  A.  C.  True,  Director  of  the  Office  of 
riment  Stations,  and  the  writer,  who,  being  designated  as  chair- 
)f  the  committee,  has  in  such  capacity  made  all  necessary  recom- 
iitions,  prepared  requests  for  authorizations,  requisitions,  etc., 
ttended  to  the  necessary  details  connected  with  the  work.  Mr. 
iot  was  appointed  a  member  of  the  committee  to  fill  tht-  vacancy 
1  by  the  resignation,  on  October  31,  1905,  of  Dr.  D.  E.  Salmon, 

of  the  Bureau  of  Animal  Industry. 

*  general  construction  work  has  been  continued  in  charge  of 
Stephen  Sewell,  captain,  Corps  of  Engineers,  U.  S.  Army,  and 
lechanical  equipment  work  in  charge  of  Messrs.  R.  Barnard 
tt  and  S.  Franklin  Gardner,  mechanical  engineers,  assisted  by 
r.  L.  Gilbert,  draftsman.  Mr.  J.  G.  Palmer,  inspector,  has  been 
mediate  charge  of  the  construction  work  under  Captain  Sewell, 
a^  hetm  assisted  in  the  insjiection  work  by  Messrs.  L.  F.  Eaton, 
'.  Saunders,  and  R.  L.  Wallaeh.     Mr.  Saunders  was  appointed 

the  vacancy  caused  by  the  resignation  of  Mr.  J.  M.  Thompson, 
Jr.  Wallnch  to  take  the  place  of  Mr.  L.  B.  Roberts,  who  also 
led  during  the  year. 

GENERAL  CONSTRUCTION  WORK. 

»  ironcM^al  coDst ruction  work,  the  contract  for  which,  as  stated  in 
Bar's  re]:)()rt,  was  awarded  on  December  14,  1904,  to  Mr.  Ambrose 
mnard,  of  New  York,  who  submitted  the  lowest  of  tw^enty  bids 
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received,  has  been  executed  in  a  satisfactory  manner,  and  the  pr 
made  has  been  good. 

The  work  has  now  progressed,  with  the  exception  of  the  inte 
finish,  to  approximately  the  fourth-floor  line,  and  it  is  probable 
the  roof  will  be  on  before  the  winter  season.     The  roofing  and  do 
in  will  allow  the  interior  work  to  be  carried  on  during  the  ^ 
without  interruption,  which,  without  unforeseen  complicati( 
insure  the  completion  of  operations  within  the  contract  time,  nar 
November  14,  1907.     Difficulties  have  been  experienced  with  the  J 
ment  of  materials,  the  cutting  of  the  ornamental  stonework,  and  ( 
details  of  the  work,  but  with  the  efficient  management  of  Ca] 
Sewell  and  the  assistance  of  the  architects  the  matters  have 
adjusted  and  all  serious  delays  have  been  eliminated. 

MECHANICAIi  EaUTPMENT  WORK. 

On  January  5,  1906,  proposals  were  opened  for  the  heating 
ventilating  and  special  piping  systems,  the  electric  wiring  and 
duit  systems,  and  the  electric  passenger  elevators.  Nine  prop 
were  opened  for  the  heating  and  ventilating  and  special  piping 
tems,  the  lowest  bid  received  being  that  of  Mr.  Charles  H.  San 
of  Boston,  Mass.,  amounting  to  $80,285.  For  the  electric  w 
and  conduit  systems  sixteen  proposals  were  received,  that  o 
Watson-Flagg  Engineering  Company,  of  New  York,  amountii 
$19,775,  being  the  lowest;  and  the  lowest  of  the  two  proposal 
ceived  for  the  electric  passenger  elevators  was  submitted  by  the 
Elevator  Company,  oi  New  York,  which,  including  an"  alte 
proposal  for  an  additional  safety  device,  amounted  to  $30,975. 
building  committee  concurred  in  the  recommendation  of  the 
chanical  engineers  in  the  acceptance  of  the  lowest  bid  receive* 
each  branch  of  the  mechanical  work,  and  the  proposals  as  , 
above  were  accepted  by  the  Secretary  of  xVgriculture  on  Januai 
1906. 

The  heating  and  ventilating  system,  as  under  contract,  is  a 
water  indirect  system,  with  direct  radiators  in  toilet  rooms  anc 
riders  only.  The  air  before  being  introduced  into  the  rooms  is  w 
to  eliminate  all  dirt  and  dust,  and  the  supply  to  the  rooms  is 
automatically  controlled  to  give  the  desired  uniform  temperatur 
good  ventilation.  The  special  piping  work  includes  piping  foi 
water,  hot  water,  distilled  water,  steam,  gas,  compressed  air 
vacuum,  having  outlets  in  every  room,  and  also  drinking  foui 
with  distilled  water  connections  in  the  corridors,  inlets  fo 
vacuum  cleaning  system  in  each  story,  and  gas  piping  for  coir 
tion  fixtures  throughout  the  corridors.  The  work  under  the  he 
and  ventilating  and  special  piping  contract  was  started  in 
190G,  and  is  progressing  in  a  satisfactory  manner. 

The  electric  wiring  and  conduit  system  includes  conduit  and 
mg  for  a  lighting  system,  consisting  of  ceiling  and  bracket  oi 
and  for  two  power  outlets  of  1-horsepower  capacity  in  each  i 
and  conduit  for  an  intercommunicating  telephone  system  h 
a  wall  and  floor  outlet  in  each  room,  for  a  clock  system  wi 

)utlet  in  ev  ery  room,  and  for  a  watchman's  clock  and  a  fire- 
-^ystem  with  ten  stf^^^ons  in  each  wing.     The  electric  work  was  1 

n  April    100^  nr      \   ibout  "»ne-fiftl>  completed. 
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iree  electric  elevators  comprise  the  elevator  equipment  in  each 
\.  Machines  and  motors  for  this  equipment  are  under  con- 
ation, and  the  work  will  be  installed  as  soon  as  the  building  con- 
ns will  permit. 

imple  appliances,  shop  drawings,  etc.,  of  the  diflFerent  branches 
le  mechanical  work  have  been  acted  upon,  and  the  entire  work  is 
ressing  in  a  satisfactory  manner. 

le  committee  having  decided  that  the  power-plant  appliances, 
iding  boilers,  engines,  generators,  pumps,  etc.,  should  not  be 
lied  in  the  laboratory  in  order  to  avoid  interference  with  the 
rator}^  work  by  vibration,  dirt,  etc.,  sketch  plans  for  a  power 
e  of  a  temporary  nature,  located  at  the  rear  of  the  laboratory, 

tunnel  connections,  and  for  its  equipment  were  prepared  by  the 
lanical  engineers.  These  sketches  were  approved  by  the  build- 
I'ommittee,  and  the  working  drawings  for  the  power  plant  are 
being  prepared  and  will  be  put  on  the  market  during  the  com- 
s\'inter,  so  that  the  work  may  be  started  in  the  early  spring  in 

for  its  completion  by  the  expiration  of  the  contract  time  for 
lompletion  of  the  building  operations, 
le  new  18-inch  diameter  sewer,  extending  from  the  building  site 

street  NW.,  the  contract  for  which,  as  mentioned  in  the  last 
rt,  was  awarded  to  the  R.  J.  Beall  Construction  Company, 
Washington,  D.  C,  which  submitted  the  lowest  of  four  bids  re- 
d,  amounting,  based  on  actual  quantities,  to  $6,898.26,  has  been 
ely  completed,  and   the  necessary  connections  therewith  have 

made. 

ipiNANCIAIi   STATEMENT. 

;  stated  in  last  year's  report,  the  contract  wnth  Mr.  Stannard,  as 
)ted  December  14,  1904,  including  the  two  alternate  proposals, 
for  terra-cotta  floor  construction  and  other  for  the  omission 
II  marble  wainscoting  in  the  corridors,  amounted  to  $1,171,000. 
upplenientary  agreements  enumerated  below  the  amount  of  Mr. 
nard's  contract  now  stands  at  $1,178,238.88,  as  follows: 

Present  status  of  </etiera1  construction  contract. 

liber  14.  19(^.  totnl  ninount  of  original  contract $1,171,000.00 

Addition.  Deductions, 

lary  14,  1005,  for  cliangos  in  floor 
struction,      conient,      and      granite 

rk    1514,750.00 

20,    1005,    additional    excavating, 

crete  paving',  etc $37,511.84 

)er    20.    lOO.'i.    omission    of    granite 
rl<    and    l)i"ick\voiiv    and    for    addi- 

lal     concrete     footings 11,132.39 

h    r;o.    100<;,    for    increased    cost    in 
ijibing    and     slioring.    omission    of 
wells     and     area     railings,     and 
mge  in  waste  piping 4,390.57 

Total    37,511.84       30,272.90 

Net   addition 7,2.38.^ 

amonnt  of  contract,  September  15,  1900 1,178,238.88 
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Statement  of  accounty  neiv  building  fund,  to  September  15,  1906. 

Appropriations : 

March  3.   1903 . $250,000.00 

March  3,   1905 700,000.00 

June  30.  1906 300,000.00 


Total 1,250,000.00 

Expenditures : 

Salaries    of    supervising    engineer,     inspectors, 
mechanical  engineers,  etc $19,362.58 

Authorizations   for  traveling  and  other   miscel- 
laneous expenses 1,305.71 

Requisitions  for  supplies,  etc 3,915.73 

Contracts   618,170.50 

Express    charges    and    telegraph    and    telephone 
service    32.52 


Total   642.787.0i 


Unexpended  halance 607,212.96 


Limit  of  authorized  appropriations 1,500,000.00 

Expenditures  and  liabilities: 

Salaries    of    supervising    engineer,    insi)ectors, 

meclianical  engineers,  etc $32,762.60 

Authorizations    for   traveling   and   other    mis- 
cellaneous   expenses 1,461.56 

Requisitions  for  supplies,  etc 3,914.98 

Contracts   1,375,033.21 

Express  charges  and  telegraph  and  telephone 

service    32.72 


Total , 1,413,205.0T 


Balance   available 86,79193 

Since  the  passage  of  the  act  of  February  9,  1903,  authorizing  the 
construction  of  the  new  quarters  for  the  Department  of  Agriculture 
the  growth  of  the  Department  has  been  very  rapid.  Within  the 
three  and  one-half  years  that  have  elapsed  since  the  bill  was  ap- 
proved there  has  been  an  increase  in  the  rented  space  occupied  by 
the  Department  of  over  99  per  cent. and  an  increase  of  the  annual 
rentals  of  150  per  cent.  The  records  will  show  that  the  present  work 
has  been  economically  j)erformed  and  that  as  large  an  amount  of 
space  as  is  consistent  with  the  needs  and  requirements  of  the  Depart- 
ment has  been  secured. 
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s,  animal.  ')ir(l.  and  bee,  studies 148-154 

coniuirious,  control 25-29,  135-137 

statistics,  study.  Statistics  Bureau 547 

bacterial,  inoculation  of  noxious  anin;als 401 

forest  \TOi\  work.  Mis^^issippi  Valley  laboratory 260 

fruit,  tropical  and  subtropical,  investigations 50 

plant ,  inycst ipitions 35-36,  182-188 

sugar  heet.  iiiycstigations 233 

rtants,  experiments IfiS 

River  Forest  Reserve,  work,  forest  planting 
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Documents,  free  distribution,  restrictions 45M60 

Drainage  and  irrigation  investigations,  Experiment  Stations  Office 601-615 

work  in  various  States,  Experiment  Stations  Office.        93, 

607-615 

problems,  iiTigated  lands 604 

publications 614-615 

Drought-resistant  crops 44 

field  crops,  ))reeding 194 

Drug  laboratory.  Chemistry  Bureau,  work  of  year 316-319 

work.  Bureau  Plant  Industry 207 

plant  investigations 46, 205-207 

testing  stations 205 

Drugs,  examination,  Chemistry  Bureau 59 

plant,  examination.  Chemistry  Bureau 318 

Dry-land  agriculture,  investigations 39, 202. 236-238 

arboriculture,  studies 202 

Ducks,  distribution  and  migration 75, 399 

Durum  wheat,  production,  varieties,  studies 225 

Dust,  road,  experiments  for  preventing 625-627 

sprays,  testing  for  fungous  diseases  of  fruits 187 

Eagle,  North  American,  study.  Biological  Survey 404 

Earthquakes,  observation.  Weather  Bureau 22, 113 

Eclipse,  observation,  Spanish-Algerian,  expedition 110 

Editor,  report 461-540 

Editors,  work  in  Department 461, 462 

Education,  agricultural,  extension  work 567-572 

in  State  schools,  advances 565 

institutions,  relations  of  Experiment  Stations  Office.  562-567 

teachers  and  investigators,  directory 564 

work  of  Forest  Service 268, 294 

Eggs,  game  birds,  importations 406 

silkworm,  purcnase  and  distribution 388 

Egyptian  cottons,  introduction 196 

Electricity,  effect  on  plant  growth,  study 210 

Elk,  protection  in  game  refuge 410 

Employees,  Agriculture  Department 99, 650-673 

and  officers.  Agriculture  Department,  summary  of  appointments 

and  changes,  1906 641 

Entouiologist,  report 363-396 

Entomology  Bureau,  officers,  list 646 

proposed  work  for  1907,  estimates  for  1908 391-396 

publications,  list  and  distribution 495-499, 528 

work 68-74, 363-396 

European  crop  conditions,  reporting  for  Statistics  Bureau 549 

Evans,  F.  L. ,  career  as  employee  of  Department 419 

Examinations,  Weather  Bureau 116 

Expenditures,  Apiculture  Department,  remarks  and  table 99, 431-450 

Experiment  Statum,  Bureau  Animal  Industry  needs 169 

Record,  scope  and  value  of  publication 573 

Work,  Farmers'  Bulletins 575 

Stations,  Association,  with  agricultural  colleges,  work 563, 566 

insular,  work  of  Experiment  Stations  Office 577-587 

Office,  officers,  Ib^t 646 

publications,  list  and  distribution 499-509^529 

report  of  Director 556-615 

work,  review  by  Secretary 85-94 

relations  of  Office  of  Experiment  Stations 559-562 

YiXperimental  farm,  proposed  for  A nimal  Industry  Bureau 170 

farms,  cotton  boll  weevil  work,  Entomology  Bureau 364 

garden  and  grounds,  improvements,  buildings,  etc 246-249 

Export  animals  inspection,  report 131 

meat  inspection 130 

shipments  of  fruits 43 

tiXports,  farm  products,  1906 12 

'^▼positions,  Portland  and  Jamestown,  Experiment  Station.s  Office,  exhibits.  577 
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n,  experimental,  proposed  for  Bureau  of  Animal  Industry 170 

management  investigations 47,  214-224 

proposed  work 217 

products,  cost  of  producing,  study 550 

exports  and  imports,  190G 12-13 

total  value,  1906 10 

aers'  Bulletins,  distribution 535-537 

number  and  distribution 460 

num}>ers,  cost,  titles,  sources 477—479 

remarks  of  Secretary 80 

Institutes,  addresses  on  Forestry  work 294 

and  extension  work 567-572 

discussion 88 

fling  capital ,  increa.^e,  1906 14 

[IS,  demcmstration,  irrigation  investigations 603 

experimental,  cotton  boll-weevil  work,  Entomolt)gy  Bureau 364 

tola  magna,  attack  on  sheep 151 

ling  cactus,  experiments 48 

investigations 159-162 

"e,  post  treatment,  Mississippi  Valley  Laboratory 260 

v/ire,  studies,  Roads  Ofiice 629 

ility,  soil,  studies 218 

ilizer  formulas  for  tobacco,  with  cost,  and  receipts  for  crop 359,  360 

value  of  barnyard  manure 351,  353 

ilizers,  sugar  beets,  experiments 234 

T  plant  investigations 211-213 

specimens  for  schools 213 

1-crop  insects,  work,  Entomology  Bureau 73,  378-381 

3,  forest,  area  of  reserves  burned  over 277 

eries,  Bureau,  United  States  cooperation  with  Chemistry  Bureau 319 

culture,  use  of  straw,  investigations 212 

ida  soils,  remarks 339 

r,  chemical  and  baking  tests 38 

;e  disease,  sheep 151 

Hessian.     iSf^*  Hes'^ian. 

house,  spread  of  disease,  control 383 

I  inspection  and  studies,  remarks  of  Secretary 60,  61 

work  of  Chemistry  Bureau 310,  324 

values,  experiments  and  investigations 587 

Is,  cattle,  analysis 59 

Division,  work.  Chemistry  Bureau 311-314 

ge,  beef  cattle,  studies 221 

crops  experiments.  Porto  Rico 585 

for  hogs,  studies 218 

seed  distribution  work 254,  263 

casts  and  warnings,  extent  of  service 103, 106 

ign  trade  in  forest  products 14 

st  extension,  discussion  and. work 57,  287-294 

insects 72,  372, 375,  376 

management ,  aid  to  private  owners 55 

coopemtion  with  private  owners 283,  285 

proposed  work 286 

work.  Forest  Service 281-287 

of  1906 54 

map?,  work.  Forest  S'Tvice 281 

measurements,  work.  Forest  Service 280 

nurseries,  annual  production,  cost  of  seedlings 287 

plant inir.  eonjxTalive  work 291-294 

products,  discussion 14,  57 

proposed  work 303 

work.  Forest  Service 298-304 

rei)ro(lu(t ion.  insect  enemies,  studies,  Entomoloj^y  Bureau 375 

reserve  plant ini:.  propos^'d  work 294 

reserves,  claims,  investitjations 273 

National,  discussion 50-54 

location,  area,  changes,  by  States  and  Territories. .  275-276 
organization,  administration,  work,  Forest  Service.  273-277 
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Forest  reserves,  National,  total  area,  1905-1906 274 

privileges,  investigations,  charges 273 

Service,  accounts,  supplies,  official  work 304-305 

officers,  list 645 

publications  distribution 529 

special  fiscal  agent,  statement 428 

work 50-58,267-305 

trails,  information  secured  by  Roads  Office 631 

tree  diseases,  investigations 50 

Forester,  report 267-305 

Forestry,  publications 509-^12 

Forests,  insects  injurious,  work.  Entomology  Bureau 72, 372 

Fort  Wingate  Military  Reservation,  N.  Mex. ,  work.  Forest  Service 286 

Frost  in  cranberry  regions,  investigations 113 

Fruit  diseases,  investigations 18^188 

district  investigations 244 

market,  transportation  and  storage  investigations 41-43 

ripening,  composition,  changes,  study 311 

soils,  studv,  Soils  Bureau 346 

transportation  and  storage,  investigations 241-243 

trees,  insects  injurious,  work,  Entomology  Bureau 72, 376-378 

winter  injuries,  investigations 186 

Fruits,  Chinese,  introduction 249 

export  shipments 43 

small,  injurious  insects,  work,  Entomology  Bureau 390 

varieties  and  nomenclature 238 

Fungicides,  study  Chemistry  Bureau 315 

Plant  Industry  Bureau 187 

Galloway,  B.  T.,  report  as  chairman  of  building  committee 675-678 

Chief  of  Bureau  Plant  Industry 175-266 

Game,  big,  refuges 79, 410, 417 

birds,  importations  for  propagation 407 

interstate  commerce,  regulations 78 

violations  of  law 408, 416 

protection  and  introduction,  discussion 77-79 

in  Alaska 79 

proposed  work 415-417 

worTk  of  year 405-413 

shipments,  permits,  1903-1906 411 

Garden  City  Forest  Reserve,  work,  forest  planting 290 

Plant  Introduction,  California 50, 263-265 

school,  work  in  Department  grounds 248 

Plant  Industry  Bureau 180 

testing,  Arlington  Experimental  Farm 230 

vegetable,  Arlin^on  Experimental  Farm,  work 230 

Gardens,  experimental,  improvements,  buildings,  etc 246-249 

testing,  investigations 49 

South  Carolina 231 

Geese,  distribution,  study 399 

California,  preservation,  and  protection  of  grain  fields 403 

Geographic  distri})ution,  })irds,  mammals,  and  reptiles,  work,  Biological  Sur- 
vey   398-400,414 

Georgia  soils,  remarks 339 

Germany,  meat  animals,  healthfulness 547 

Gid,  sheep  investigations •. 151 

Gila  Forest  Reserve,  work,  forest  planting 289 

Gipsy  moth.     Srr  Moth.  Gipsy. 

Glanders,  and  distribution  of  mallein 145 

Goats,  grazing  on  forest  reserves,  number 278 

mouth  disease,  study,  treatment 149 

Grain  ^de  investigations,  Seed  laboratory 258 

inspection  legislation 181 

investigations 224-228 

standardization,  remarks 39 

winter,  extension  work 224 
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Grrains,  introduced,  milling  and  feeding  value 225 

Grrape  diseases,  investigations : 188 

experiments.  Plant  Introduction  Garden 264 

crapes,  disease-resistant,  investigations 250 

rotundifolia,  investigations 244 

jrrass  lands  treatment,  farm  management  districts 215 

jrasses  for  Gulf  coast,  studies 221 

Grazing  fees,  etc. ,  forest  reserves,  total 278 

forest  reserves,  conditions,  management 277-280 

jreenhouse,  repairs  and  operations 246-247 

jrosbeaks,  destruction  potato  beetle  and  scale  insects 404 

Grounds,  Department,  improvements  and  ornamental  planting 49,  248 

jrrouse  disease,  note 153 

juinea  pigs,  tuberculin  experiments 142 

jrulf  coast  crops,  studies 221 

jum,  red,  disease,  study 259 

jrypsum,  solubility,  study.  Soils  Bureau 349 

Habrobracon  brevicomis,  parasite  of  gipsy  moth 370 

^aemonchus  contortus,  study  in  Bureau  Animal  'Industry 150 

lawaii  Experiment  Station,  work  of  year 89, 581-584 

nutrition  investigations 591 

Jay  crop,  total  value,  1^)6 11 

investigations 221 

iealth,  man  and  animals,  relation  of  insects 382-384 

Jemp  culture,  investigations 211 

Jenshaw,  Henry  W.,  report  as  acting  chief.  Biological  Survey 397-418 

lerbarium,  cultivated  plants,  collection 214 

forest,  extent,  usefulness 297 

lessian  fly,  immunity  of  macaroni  wheats 379 

investigations.  Entomology  Bureau 73,  378-380 

parasites,  beneficial  effects 380 

lighways,  public,  work  (see  also  Roads) 617-627 

IiLL,  Geo.  vVm.,  report  as  Editor  and  Chief  Division  of  Publications 451-540 

log  cholera  investigations 29, 143-145 

logs,  cotton-seed  feeding 161 

fecundity  of  Poland-China  and  Duroc-Jersey  sows 158 

feeding  cotton-seed  products 31 

forage  crops,  studies 218 

tuberculasis 141-142 

loney  samples,  examination  by  Chemistry  Bureau 318 

lops,  American,  conditions,  investigations 206 

crop,  total  value,  1906 12 

examination,  Chemistry  Bureau 317 

[orse- breeding  investigations 30, 157 

[orses,  "  bottom  "  disease,  investigation 148 

diseases,  inspection,  report 137, 148 

grazing  on  forest  reserves,  number 278 

[orticultural  investigations 238-246 

[orticiilture,  Porto  Rico 586 

[qward,  L.  O.,  report  as  Entomologist 363-396 

lumus  conservation,  semiarid  regions 238 

[uron  Islands  Bird  Reservation 410 

[ybrid  zel)ra  bre(»ding 158 

Jyperaspvi  signata,  c^neiny  of  cottony  maple  scale,  remarks 384 

iaho,  irri^tion  experiments 609 

national  forest  reserves,  area,  changes 275 

linois  nutrition  investigations 591 

Imois-lndiana,  drainage  experiments 612 

lustrations,  work,  PuWications  Division 468 

npftujo  labidlis,  mouth  disease  of  goats,  description,  treatim^nt 149 

niK)rt  animals,  inspection  and  quarantine,  report 133 

nm)rtations  birds  and  mammals,  inspection,  biological  Survey 406 

loex,  agricultural  literature.  Library 555 

bee  literature,  American 387 

card,  Experiment  Station  literature,  number,  receipts  from  sales 575 
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Index,  Department  publications 463,554 

Statistics  Bureau 550    ' 

Indian  Key  Bird  Reservation 410 

Territory  soils,  remarks 340 

Indiana  soils,  remarks 340 

Indiana-Illinois,  drainage  experiments 612 

Insecticides,  chemical  analysis 59 

experimental  work 74, 385 

study,  Chemistry  Bureau 315 

Insects,  beneficial,  introduction 70 

disease-bearing,  remarks  of  Secretary 73     ' 

injiu'ious  to  field  crops,  work,  Entomology  Bureau 73, 378-381 

forests,  work ,  Entomology  Bureau 72, 372, 375, 376    ' 

fruit  trees,  work,  Entomology  Bureau 376-378 

stored  products,  work.  Entomology  Bureau 385 

vegetable  crops,  work,  Entomology  Bureau 381 

relation  to  health  of  man  and  animals 382-384    , 

useful,  importations 368-372    > 

sending  abroad 71, 369 

Inspection,  animals,  export  and  import 24-25 

food,  work  of  Chemistry  Division 60, 310 

game  impK)rts 406 

^rain,  legislation ' 181 

imported  animals,  report 133-135 

food  samples,  results  tabulated 313, 323 

meat,  work  of  Animal  Industry  Bureau 124-131 

vessels  and  export  animals,  report 133 

Interior,  Secretary,  cooperation  with  Secretary  of  Agriculture,  administra- 
tion of  forestry  laws 270 

Irrigation  and  drainage  investigations,  Experiment  Stations  Office 601-615 

work  in  various  States,  Experiment  Stations  Office.  607-615 

investigations 92-93 

publications 614-615 

Johnson  gniss,  control  and  extermination,  studies 220 

Joint-worm,  investigations 380 

Juncus  effusus,  matting  rush,  introduction 34, 251, 264 

Kansas,  agricultural  courses  in  the  county  schools 565 

drainage  experiments 606, 612 

National  forest  reserve,  area,  changes 275 

soil  surveys 340 

Kelep,  Guatemalan  ant,  failure  against  boll  weevil  in  Texas 71,372 

Kenai  Experiment  Station,  Alaska,  work 581 

Kentucky,  soil  surveys 340 

Laboratories,  Chemistry  Bureau,  proposed  work 327-331 

work  of  year 314-324 

dairy.  Bureau  Animal  Industry 168 

fielcl,  investigations 49 

soils,  work 347-^50 

Laboratory  miscellaneous.  Chemistry  Bureau,  work  of  year 315-316 

Mississippi  Valley,  work 258-261 

photographic.  Forest  Service ^ ?M 

physical,  work.  Plant  Industry  Bureau 210 

Plant  Pathology,  work,  Plant *] ndustry  Bureau 182-185 

Roads  Ofllce,  tests  and  investigations 027-6^0 

Seed,  work 256-258 

subtropical,  Miami,  Fla.,  work 261-203 

work,  cotton  boll  weevil.  Entomology  Bureau 365 

poisonous  plants.  Bureau  Plant  Industry 208 

Ladybirds,  importation  fnim  Europe 71 

Tiar^spur  poisoning,  study 208 

o-    )'^  «-(»iit  Service,  cooperative  administration  Departments  of  Interior  and 

ivgriculture 27C 

-Jntinp  and  bindiner,  •^rne"d»'ients 45&-45S 
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-.aw,  work  in  Forest  Service 270-273 

Iraws,  forestry,  Fifty-ninth  Congress,  first  session,  summary 271 

irrigation  and  drainage,  studies.  Experiment  Stations  Office 604 

-eathcr  and  paper  laboratory,  Chemistry  Bureau,  work  of  year 321-323 

studios.  Chemistry  Bureau 322 

l-egislation,  grain  inspection 181 

See  also  Laws. 

^gumes,  varieties,  studies 221 

l.ii)rarian,  report 553-556 

liibrary,  forest,  extent,  usefulness 297 

officei-s,  list 647 

publications 512,  531,  555 

Statistical,  Department 549 

Weather  Bureau 110 

work,  review  by  Secretary 85 

-<ife  zones  and  crop  zones,  study 75,  398-400 

-.ittle  peach  disease,  eradication 186 

-.ittlefield,  lion.  C.  E.,  summary  of  report,  expenses,  Department 429 

-.ive  Stock  Associations,  C(X)peration  with  Forest  Service 280 

x>co  disease,  investigations 207,  208 

-Louisiana  crop  pest  commission,  cooperation  with  Entomology  Bureau 367 

road,  object  lesson,  details 620 

soil  surveys,  remarks 341 

-iOuse,  cotton,  control  by  ladybird 368 

-•umber  grading,  studies.  Forest  Service 301 

manufacturing,  study,  Forest  Service 302 

trade,  work.  Forest  Service 301 

vehicle  and  implement,  study.  Forest  Service 302 

t 

iackenzie  Basin,  work  of  Biological  Survey 399 

'laine,  nutrition  investi^tions 592 

daladie  du  coit ,  horse  disease,  eradication 25, 137 

dallein,  distribution 145 

ilammalogy  and  ornithology,  economic,  work,  Biological  Survey 400-404,  414 

economic,  investigations 75 

iammals  and  birds,  importation,  permits,  inspection,  etc 405-408 

geographic  distribution,  work.  Biological  Survey 398-400, 414 

noxious,  preventive  measures 400-402 

riange,  catth\  inspections,  dippings,  1904-1906 136 

ilango,  fiberlcss,  introduction 35 

weevil,  study,  Hawaii 583 

langos,  work.  Subtropical  Laboratory 262 

lanila  hemp,  investig-ations 211 

lanurc,  stable,  value  as  fertilizer .351, 353 

ianuscripts,  preparation,  c(K)peration  of  Divisions 454 

laple  scale,  cottony,  enemy 384 

larketing  fruit ,  investigations 41-43,  240 

larkets,  Foreign,  Division,  work  of  year 547-549 

flaryland,  loblolly  pine  studies,  Forest  Service 269 

road ,  o})je(t  le.'^)n,  details 622 

tobaccos,  smoking,  studies 45, 195 

lassachusetts,  while  pine  studies,  Forest  Service 269 

tatting,  nisli,  Japanese,  introduction 34,  251,  264 

I  eat  inspection  amendment,  June  30,  1906,  text 170 

discussion  of  conditions  and  changes  in  law 22-25 

limitation  of  Federal  activity 24 

work  of  Bureau  Animal  Industrv 124-131 

law.  enforcement  by  Department,  remarks 9 

procbuis.  ex])()rts.  100() 13 

su})ply,  InitcMl  States,  1900,  discussion 14-15.  16 

trade,  world,  investigations.  Statistics  Bureau 547 

ledicincs.  proprietary,  study  by  Chemistry  Bureau 317.  323 

lelon  aphis,  study,  control 382 

lelons,  wilt  n'sistance 36 

Ielvin,  a.  D..  report  as  Chief,  Bureau  Animal  Industry 123-174 

ieteorological  information,  distribution 1^7 

stations  U.  S.,  increase  in  number...,, 1 

H.  Doc.  6.  59-2 44 
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Meteorology,  ocean,  work  transferred  from  Navy  Department  to  Weather 

Bureau 108 

records  and  teaching,  discussion ill 

Mexican  cotton  boll  weevil.    See  boll  weevil,  cotton. 

Mice,  field,  destruction  by  bacterial  disease,  experiments 402 

Michigan  soil  surveys 341 

Micro-chemical  laboratory.  Chemistry  Bureau,  work  of  year 323 

Microscopic  inspection  of  pork,  report 131 

work.  Chemistry  Bureau,  remarks  of  Secretary 61 

Milk,  market,  investigations 165 

production  and  nandling 32 

Milling,  introduced  grain 225 

Minnesota,  drainage  experiments 612 

nutrition  investigations 592 

soil  surveys : 341 

Minnows,  use  a^inst  mosquitoes,  Hawaii 583 

Mississippi,  drainage  experiments 612 

soil  surveys,  remarks 342 

Vsdley  Laboratory,  work 258-261 

Missouri,  roads  object-lesson,  details 618 

soil  surveys,  remarks 342 

Moisture  content  of  atmosphere,  control,  study,  Soils  Bureau 349 

soil,  conservation,  experiments  semiarid  regions 237 

Montana,  alkali  lands,  reclamation 65, 357 

national  forest  reserves,  area,  changes 275 

soil  survey,  remarks 342 

Moore,  Willis  L.,  report  as  Chief  of  Weather  Bureau 10^121 

Moose,  protection  in  Alaska 411 

Mosquito,  yellow  fever,  study.  Entomology  Bureau 382 

Mosquitoes,  control  by  use  of  minnows,  experiments,  Hawaii 583 

Moth,  browntail,  control,  prop)osed  work 391, 395 

parasites,  importation 70, 369-371 

codling,  investigations 377 

gipsy,  control,  prop)osed  work 391, 395 

parasites,  importation  and  rearing 70, 369-371 

Mount  Weather  Research  Observatory 109 

Muck  soils,  p)otash,  value  as  fertilizer 353 

Mulberry  stock,  distribution 389 

tree,  protection  by  parasite  of  Diaspis  pentagomi 369 

Mycological  ana  pathological  collections,  Bureau  Plant  Industry 185 

Mycosis,  pulmonary,  in  birds,  note 153 

Nebraska,  drainage  experiments : 613 

irrigation  experiments 609 

national  forest  reserves,  area,  changes 275 

road,  object-lesson,  details 618 

soil  survey 342 

Nematode  work.  Subtropical  Laboratory 262 

Nevada,  irri^tion  experiments 609 

national  forest  reserve,  area,  changes 275 

New  Hampshire,  forest  study,  cooperation  with  Forest  Service 285 

soil  survey,  remarks 342 

spruce  and  pine  studies.  Forest  Service 269 

New  Mexico,  Biological  Surv^ey,  work 399 

national  forest  reserves,  area,  changes 275-276 

New  York,  drainage  experiments 613 

nutrition  investigations 593 

soil  surveys 342 

Nitrogen ,  value  as  fertilizer -  • -  -  -  -  ^^ 

Nitrogen-lixing  bacteria,  improvement  in  distribution 46 

North  Carolina,  roada  object-lesson,  details 621, 622 

soil  surveys 343 

North  Dakota,  drainage  experiments 613 

soil  surveys 343 

Nurseries,  forest,  annual  production,  cost  of  seedlings 287 

Nursery,  Arlin^n  Experimental  Farm,  number  of  plants 230 

Nut,  pistache,  introduction 36 
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tion,  animal,  cooperative  experiments 30, 159 

cooperative  investi^tions 589-595 

investigations,  Experiment  Stations  Office 90,  587-600 

proposed  work 596-600 

publications 593-595 

value  of  food,  relation  to  fuel  value : 160 

vherson,  objections 193 

ixty-day,  remarks 38, 193 

)reeding,  investigations 44, 192 

cn)p,  total  value,  1906 11 

discnise-resistant,  selection 193 

new  hybrids,  selecticm 192 

si)ring,  selection 193 

studies,  Chemistry  Bureau *. 321 

winter,  adaptation  and  selection,  studies 193,  224 

vatory  buildings,  Weather    Bureau,    owned,    rented,    contemplated, 

with  cost 116-118 

Mount  A\'eather 22, 109 

I  meteorologv,  work  transferred  from  Navy  Department  to  Weather  Bu- 

i ' 108 

rs  and  employees,  summary  of  appointments  and  changes,  1906 641 

niad,  object-lesson,  details 618 

soil  surveys 1 343 

tobacco  investigations.  Soils  Bureau 66,  259 

L>d-liver,  examination.  Chemistry  Bureau 318 

)r  preventing  dust  on  roads,  experiments 626 

oma,  nat  ional  forest  reserve,  area 276 

soil  survey 343 

PEAo.  Vi(  Tou  II.,  report  as  Chief  Bureau  of  Statistics 541-551 

,  Bermuda,  industry,  remarks 232 

es,  tran.sportation  and  storage,  studit^s 42,  242 

n,  farm  conditions 216 

irrij^ation  experiments 609 

national  forest  reserves,  area,  changes 276 

road  object-lesson,  di^tails 622 

',  destruction  of  boll  weevils 404 

lology  an<l  mammalogy,  economic,  work,  Biological  Survey 400-404,414 

c  Northwest ,  farm  management  district 216 

slope,  forest  insects 375 

States  trees,  study.  Forest  Service 296 

Loc.AN  Waller,  report  as  Director,  Office  Public  Roads 617-639 

date,  life  history  inv(»stigations 199 

a,  l)reeding,  intn)duction :..  262 

.  chemical  st udy 60 

s,  examination.  Chemistry  Bureau 322 

rra.^^,  val ue  as  hav 34 

in,  use  in  butter  tubs 31 

les,  l)oll  w<'<'vil  and  other  cotton  insects 366 

studv  )>v  Division  of  Z(K)logv,  Bureau  Animal  Industrv 155 

s.  (lisea.^»'s,  sugszestions  on  danger  of  transnussion 152 

:e  Key  r>ir(l  Reservation 410 

IcKjical  invest itrat ions.  Bureau  Plant  Industry 182-188 

["Lrists.  plant  investigations 35-36 

IX.  wo'xl.  sludy.  Forest  Service 302 

'aniriiT.  value 34 

l)li;j:lit .  California,  studies 186 

l)or«'r  iii\'«'siii:ations 377 

<lis(\ises.  remarks 35,  36 

little,  <li.<e:L<e.  eradication  tc^sts 18G 

es,  export  shipment .  studies 241 

transportation,  investigations -11.  241 

»light  Control,  remarks 35 

investigations 185 

expt>rt  shipments,  studies 241 
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Pedigree  associations,  changes  in  regulations 29 

Record  Associations,  supervision 156 

Pelican  Island  Bird  Reservation 409 

Pennsylvania  soil  surveys,  remarks 343 

Pheasants,  importations 405, 406 

Photographic  collection.  Forest  Service 297 

Physical  laboratory,  work,  Plant  Industry  Bureau 210 

Physiological  investigations.  Plant  Industry  Bureau 18^198 

Pike's  Peak  Forest  Reserve,  work,  forest  planting 289 

PiNCHOT,  GiFFORD,  report  as  Forester 267-305 

Pine  barkbeetle,  studies 374, 375 

lodgepole,  sales  and  use  for  tie  timber 282 

Norway,  value  in  tie-production 286 

studies  by  silvics  section  of  Forest  Service 269 

white,  weevil,  study .' 375 

Pineapple,  new  varieties,  development 43, 197 

Pistacne  nut,  introduction  and  study 35, 201 

plants  distribution 252, 264 

Plant  analysis  laboratory,  Chemistry  Bureau,  work  of  year 262, 320 

))reeding  investigations 189-198 

distribution  work 251-255, 263 

growth,  effect  of  electricity 210 

Industry  Bureau,  appropriations  and  expenditures 175 

business  operations 175-176 

officers,  list 645 

organisation  and  policy 178-180 

publications 177,512-620,531-532 

report  of  Chief 175-266 

work,  review  by  Secretary 33-50 

introduction  from  abroad 249-251 

Garden,  Chico,  California,  work 263-265 

proposed  work 255 

life  history  investigations 199-202 

pathology  laboratory,  work.  Plant  Industry  Bureau 182-185 

Plum  curculio  investigations 377 

Plums,  shipments,  experimental 41 

Poisonous-plant  investigations 46, 207 

Polygnotus  spp.,  parasite  of  Hessian  fly,  beneficial  effects 380 

Pomology,  collections,  varieties  and  nomenclature,  fruits 238 

field  investigations 240-246 

proposed  work 245 

Poppy  culture,  study 206 

Pork,  microscopic  inspection,  report 131 

Porto  Rico  Experiment  Station,  work  of  year 87, 584-587 

national  forest  reserves,  area 276 

Potash,  value  on  muck  soils 353 

Potato  beetle,  Colorado,  destruction  by  gros})eak 404 

culture,  rotation,  studies 219 

test.s,  Arlington  Experimental  Farm 230 

Potatoes,  crop,  total  value,  1906 11 

disease  resistance 36, 184 

Potomac  River,  headwaters,  study  by  Forest  Service 286 

Poultry  breeding  invest igations 30, 159 

digestion  experiments 162 

parasites,  study  by  Division  of  Zoology,  Bureau  of  Animal  Industry.  155 

Preservatives  in  food,  study 310. 313 

Printing  and  publication,  advisory  committee,  appointment 452 

Office,  Department  branch,  equipment,  work,  etc 471-472 

requisitions  for  printing,  etc 480 

iV^duction,  agricultural,  review 9-12 

Prospalta  spj). ,  mulberry  scale  parasite 369 

Pteromalus  process^ioncie ,  parasite  of  gipsy  moth i 370 

>uM''"«<^^^^«'    A  nimal  Industry  Bureau 169 

biological  Survey 413 

Chemistry  Bureau 325-326 

leniand,  increase 81 
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Publications  Department,  classes,  number,  copies  and  pages 475-476 

1906,  list 481-525 

reprints  by  superintendent  of  documents 82 

use  as  text-books  and  sales 82 

distribution,  work. 464-468 

Division,  officers,  list 647 

publications 520,  532 

report  of  Editor 451-540 

work  of  the  vear 80-83,  451-473 

Experiment  Stations  Office,  for  the  year 572-577,  593,  614 

Forest  iService 268 

Plant  Industry  Bureau 177 

Statistics  Bureau 549 

work,  statistics 475-480 

Pulvinaria  innnmrrabilis  cottony  scale 384 

Pulmonary  mycosis,  birds 153 

Pumping  plants,  experiments 611 

Quail,  interstate  shipments 407 

Quarantine,  animal,  State  laws 26 

imported  animals,  report 133-135 

station,  Baltimore,  necessity  of  new  location 135 

Kabbit  pest,  study 76 

Rabbits,    prevention   experiments.    Biological   Survey  and    Forest    Service 

cooperation 401 

Rabies,  studies,  experiments  with  virus 146-148 

Ragwort ,  poisonous  effects  on  horses 148 

Ramie,  culture,  investigations 212 

Rampart  Experiment  Station,  Alaska,  work 581 

Railroads,  assistance  to  farmers 569-571 

forest  work,  cooperation  with  Forest  Service 292 

Range  investigations,  Arizona,  California,  and  Washington 222-223 

Rats,  destruction  by  bacterial  disease,  experiments 402 

Reclamation  Service,  cooperation  of  Plant  Industry  Bureau 236 

Soils  Bureau 347 

work,  expenditures 601 

Red-g^m  disease,  work,  Mississippi  Valley  Laboratory 259 

Renovated  butter  inspection 33, 168 

Reptiles,  geographic  distribution,  work.  Biological  Survey 398-400, 414 

Reservat ions,  l)ird,  description,  summary 408-410 

Reserves,  forest.     See  Forest  reserves. 

Ric(^  crop,  total  value,  1906 12 

culture,  experiments,  Porto  Rico 585 

diseases,  investigations 183 

industry,  Hawaii 582 

investigations 38,  227 

lands,  (livcrsilication  of  crops,  studies \ 217 

River  stage  indicator,  development  and  installation 113 

Road  construct  ion,  expert  advice 95 

making,  advice  and  inspecti(m 622-624 

materials,  chemical  analysis 628 

investigations 96 

Roads,  experimental  work 625 

macadam,  cost 618 

mileaire  and  expenditures  for  certain  States,  1904,  table 630 

()l)j('(t -lesson,  various  States 618-622 

Pulilie.  Olliee,  ofhcers,  list -' -  -  -  647 

pro]>osed  work 633-636 

publications 521,  532,  636 

ri'port  of  Director 617-639 

work,  review  by  Secretary 94-99 

tar  as  preventive  ol  dust 626 

Rock,  road   Imilding,  tests 627 

R(K)t  magirots.  Alaska,  study.  Entomology  Bureau 382 

rot ,  Texas,  cotton,  investigations 183 
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Rot,  bitter,  apple  control 36, 187 

brown,  peaches  and  stone  fruits,  investigations 187 

root,  Texas  cotton,  investigations 183 

Rotation,  crop,  semiarid  regions,  studies 237 

Roundworms,  sheep,  study 150 

Rubber  cultivation,  Hawaii 582 

culture  studies 204 

Rush,  matting,  Japanese,  introduction 251 

Rusts,  grain,  investigations 226 

Rye  crop,  total  value,  1906 12 

Salmon,  D.  E.,  resignation  as  Chief  Bureau  Animal  Industry 123 

Salt  Lake  Forest  Reserve,  work,  forest  planting 290 

San  Grabriel  Forest  Reserve,  work,  forest  planting 288 

Jose  scale  investi^tions 376 

Santa  Barbara  Forest  Reserve,  work,  forest  planting 289 

Scab,  sheep,  inspections,  dippings,  1900-1906 136 

Scale,  blacK,  enemy,  importation 368 

cottony,  maple,  remarks 384 

insects,  birds  as  enemies 77 

use  of  insecticides 74 

work.  Entomology  Bureau ^. .  384 

San  Jose,  investigations 376 

School  garden  work,  Plant  Industry  Bureau 180 

Schools,  agricultural,  movable 568 

Scirpus  ainericanus,  use  for  matting 251 

Scutellista  cyanea,  enemy  of  black  scale,  importation 368 

Secretary,  Agriculture.    See  Agriculture,  Secretary. 

Seed,  adulteration,  examination  by  Seed  Laboratory 256 

beet,  breeding  and  growing 41 

single-germ,  production 234 

cereal,  introduction  and  distribution 253-254 

com,  better  grades 40 

distribution,  work ^ 49, 251 

forage  crop,  distribution 103, 106 

forest  tree,  collecting 290 

^od,  for  the  farmer 40 

imported,  quality 257 

introduction  and  distribution,  prop)osed  work 255 

Laboratory,  work 256-258 

testing,  work,  Seed  Laboratory,  results 256 

Seeds,  vegetable,  Alaska,  supply  by  Plant  Industry  Bureau 580 

Semiarid  regions,  irrigation  experiments ^ 610 

Senecio  spp.,  poisonous  effects  on  horses 148 

Sewage  disposal,  use  of  copper  sulphate ^ 203 

Shade,  use  in  Rowing  plants 231 

Sheep,  fluke  disease 151 

grazing  on  forest  reserves,  number 278 

parasites,  study 29 

roundworms,  study 150 

.  scab,  inspections,  dippings,  1900-1906 136 

Siberian  alfalfa,  introduction 34 

Silage,  storing,  cost  and  methods,  studies 47, 218 

Silk  cocoons,  purchase  by  Entomology  Bureau 389 

culture,  work,  Entomolog}^  Biirt>au ^ . .  74, 387 

reeling  operations,  Entomology  Bureau 389 

Silkworm  eggs,  ])iirehase  and  distribution 388 

Silo  construction,  investigations 167 

Siloing  seed  beets,  experiments 235 

Sil vies,  work  of  Forest  Serv'ice,  and  proposed  work 269 

Sisal  lil)er  investigations 211 

Siskiwit  Islands  Resersation 410 

Sitka  Experiment  Station,  Alaska,  work 580 

Smoking  tobaccos,  Maryland 45 

Smuts,  grain,  investigations 226 

Snakes,  Hawaii,  prohibition  of  importation 408 


INDEX.  695 

Pace. 

,  absorptive  capacitor,  study,  Soils  Bureau 348 

bacteriology  investigations 203 

fertility  investigations,  Soils  Bureau 350 

methods  of  maintaining,  studies 218 

resources,  United  States,  kinds  of  soil  and  crops 62 

surveys,  areas  surveyed  and  mapped,  with  cost,  for  year 333-338 

summary  for  various  States  and  kinds  of  soils,  etc 61-63,  338-347 

testing,  experiments.  Soils  Bureau 351,  352 

ing  systems,  studies 218 

s,  Bureau,  officers,  list 645 

publications,  list  and  distribution 522, 533 

report  of  Chief 333-361 

work,  review  by  Secretary 61-68 

laboratories,  work 347-350 

manurial  requirements,  study,  Soils  Bureau 352 

mopsis  geminata,  boll  weevil  enemy 365 

jhum-breed  ing  work 197 

jhiims,  grain,  adaptation  work 227 

th  Carolina,  drainage  experiments 613 

roads,  object-lesson,  details 621 

soil  surveys,  remarks 343 

work  on  tea  culture 209 

dairy  improvement 32 

investigations 166 

Dakota,  national  forest  reserves,  area,  changes 276 

tobaccos,  wrapper  and  filler 45 

s,  fecundity,  investigations 30, 158 

nish-Algerian  eclipse  expedition 110 

lying,  (lemonstration  work.  Plant  Industry  Bureau 187 

lys.  (lust ,  test  ing  for  fungous  diseases  of  fruits 187 

irrels,  ground,  crop  destruction  in  the  West 402 

destruction  by  bacterial  disease 402 

)le  manure,  value  as  fertilizer 351-353 

n.  wm^d,  work  Mississippi  Valley  Laboratory 260 

k-borer,  st udy,  Entomology  Bureau 382 

e  highways,  work 617-627 

istics  Bureau,  officers,  list 646 

organization 541 

publications,  list  and  distribution 522, 532 

report  of  Chief 541-551 

work,  review  by  Secretary 83-85 

'k.     Sec  also  Live  stock. 

dips,  experiments 154 

age,  fruit,  ni vest igat ions 41-43,  241-243 

lus,  1900.  service  of  Weather  Bureau 105 

m-vvarning  service  extension 105 

lent  instruction.  Public  Roads  Office 627 

up  Lake  Bird  Reservation 409 

tropical  Laboratory,  Miami,  Fla.,  work 261-263 

ar  beet.     See  Beet,  sugar. 

cro]),  total  value.  1906 12 

laboratory,  pro]X)S('d  work 327 

>hur  luincs.  effect  on  ve^'tation.  study  l>y  Forest  Service 286 

ihuro\is-a<id  gas,  use  a.s  insecticide 386 

lae.  studies.  Clieniistrv  Bureau 321,  323 

plies.  })ul)li«'.  examination,  Chemistry  Bureau 319,  323 

(i'stiim  l)v  Chemistrv  Bureau 59 

vt^ys.  agricultural,  farm  management 222 

soil.     Sri'  Soil  surveys. 

hiiui  flies,  parasites  of  gii)sy  and  browntail  moths 371 

gier  pea.  value  as  hay  and  green  manure 34 

nin,  analysis,  basket  willows 296 

Tiintj:  materials,  study.  Chemistry  Bureau 60,  321 

for  preventing  dust  on  roads,  experiments 626 

),  introduction  as  wet-land  crop 250 
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Tea,  American,  progress  in  growing 46 

culture  investigations 209 

proposed  work 210 

Telegraph  lines,  Weather  Bureau,  record,  receipts 114 

Telegraphy,  wireless,  use  by  Weather  Bureau 104 

Telephone  lines.  Weather  Bureau,  record,  receipts 114 

Tennessee,  nutrition  investigations 593 

soil  surveys,  remarks 344 

Testing  seed,  Seed  Laboratory,  results 256 

Texas,  Amarillo,  experimental  farm,  grain  work 38, 227 

Biological  Survey,  work 399 

boll-weevil  work,  Entomology  Bureau 365 

drainage  investigations 613 

fever  investigations 137-140 

tick,  eradication 2&-28 

road,  object-lesson,  details 620 

San  Antonio  Experimental  Farm,  object 236 

soil  surveys,  remarks 344 

tea  culture,  work 209 

tobacco  experiments 66 

investigations  by  Soils  Bureau 358 

Thelavia  basicola,  study,  prevention 196 

Thompson,  George  Fayette,  death 124 

Tick,  Texas  fever,  eradication 25-28, 137-140 

work,  Entomology  Bureau 383 

Ticks,  studies  by  Division  of  Zoology,  Bureau  of  Animal  Industry 15^ 

Timber,  beetle-infested,  sales  by  Forest  Service 282 

sales,  amount,  value,  by  States 28l 

working  plans,  Forest  Service 283 

tests,  Forest  Service 30O 

tracts,  working  plans 284^ 

Timothy  joint-worm,  investigations 38C^ 

Tobacco,  breeding  investigations 45, 194-19^ 

culture  experiments,  Porto  Rico 58^ 

Hawaii 582 

diseases,  study,  prevention 196 

fertilizer  formulas,  with  cost  and  receipts  for  crop 359, 360 

investigations,  reports 06-68, 358-361 

pole  sweat,  prevention 68 

samples,  study.  Chemistry  Bureau 320 

soils,  necessity  of  study 345 

wrapper  and  filler,  in  the  South,  improvement 195 

Trade  balance  agricultural  products,  1906 14 

Transportation,  fruit,  investigations 41-43, 241-243 

Tree,  forest,  seed  collecting 290 

Trees,  forest,  diseases,  work,  Mississippi  Valley  Laboratory 260 

park  and  street,  care.  Forest  Service  work 297 

Trespass  suits,  Forest  Service 270 

timber,  receipts 283 

Tropical  and  subtropical  fruits,  propagation 262 

plant  diseases,  study  Subtropical  Laboratory 261 

plants,  and  subtropical,  bionomic  investigations 204 

shipments  to  Porto  Rico,  Hawaii,  and  Panama 251 

Truck  crop  survey,  necessity 232 

soils  problems,  importance  of  surveys 345 

True,  A.  C,  report  as  Director,  OiTica  of  Experiment  Stations 557-615 

Tuberculin,  experiments  and  distribution 140-143 

test ,  effect  on  ho^ 28 

tests  in  Great  Britain,  work  of  Bureaij  Animal  Industry 135 

''uberculosis,  animal,  experiments  with  tuberculin 140-143 

birds,  remarks 152-153 

hogs,  how  acquired 28 

irpentine  investigations 60, 295 

wood,  study,  Chemistry  Bureau 322 
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alkali  lands,  progress  of  reclamation 64 

reclamation,  work  of  Soils  Bureau 354 

drainage  experiments 605,  614 

irrigation  experiments 609 

nat  lonal  forest  reserves,  area  changes 276 

le,  blackleg,  distribution 29, 145 

I  experiments,  Subtropical  Laboratory 262 

ble  crops  injurious  insects 381 

seed,  distribution,  tests 255, 263 

i,  cooperating  with  Weather  Bureau  in  use  of  wireless  telegraphy 104 

live  stock,  inspection,  report 131 

winter  cover  crop,  studies 220 

jpp.     See  Vetch. 

irds,  experimental,  California 243 

ia,  road,  object -lesson,  details 622 

soil  survevs,  remarks 344 

tobacco  exportation 67 

investigations.  Soils  Bureau 359-361 

Itural  investigations 243-244 

rigs  and  forecasts,  extent  of  service 103,  106 

ngton,  alkali  lands,  progress  of  reclamation 64,  356 

drainage,  experiments 606, 614 

farm  conditions 216 

irrigation  experiments 610 

national  forest  reserves,  area,  changes 276 

range  management,  studies 223 

road,  object  lesson,  details 619,  622 

soil  surveys 344 

?,  trade,  study,  Chemistry  Bureau  and  Poorest  Service 316 

contamination  work 47 

movement  in  soils,  studv.  Soils  Bureau 348 

puritication  investigations >         203 

sup])ly,  relation  to  fon  st  reserves  at  headwaters 286 

melons,  wilt-resistant,  experiments 184 

s.  analvscs -: 59,  315 

shed  iinj)rov('ments,  cooperative  work 292 

er  Bureau,  cliangt  s  in  force 118 

library 110 

ofhccrs.  list 644 

publications,  list  and  distribution 524-525,534,538-540 

report  of  Chief 103-121 

statistics ' 118 

work .  review  l)y  Secretary 20-22 

information  distribution 106 

observations,  enlargement  of  field 104 

rej)orts.  SilxTia.  plans  for  securing 21 

Review.  Montblv ^. 108 

Service^  increase,  remarks 21 

Stations,  instrumental  equipment 112 

^  injurious  to  meadows  and  past  ures,  remedies 215 

I,  pt'pjxT,  st  udy.  Kntoniology  Bureau 381 

while  piiK'.  st u<lies 375 

l-resisiaut  cottons.  (N-ntral  American  varieties,  studies 204 

I'ir^Miiia  s<»il  surveys,  remarks 344 

,  (  alih  »rnia.  in\  est  iij:at  ions  for  improvement 38,  226 

croj).  total  value.  UKKj 11 

<h'teriorat  ion.  siudv 38,  226 

durum,  dexclopment  of  pU3^  O'P^-  -A-  ^  -  ■  -^  xt-.* ^"^ 

iiu  rod  net  ion  oi  Russian  kfi'ins.* *-..'>{ i'-V^. 37,  38 

joint  worm  ami  parasite,  investigations .*..:'. 380 

macaroni,  immunity  Irom  llcssian  fly 379 

Soils,  st  udy,  Soils  Bureau 346 

studies,  Cliemistry  liureau 320 

winter,  area  extension 37 
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Whisky  oils  and  essences,  study,  Chemistry  Bureau 317 

Whitney,  Milton,  report  as  Chief,  Bureau  of  Soils 333-361 

Wichita  Game  Reserve,  work,  forest  planting 290 

Wiley,  H.  W. ,  report  as  Chemist 307-33 1 

Willow,  basket,  culture,  investigations 290 

Wilson,  James,  report  as  Secretary  of  Agriculture 9-100 

Wilt  resistance,  melons  and  cotton 36 

Wilt-resistant  melons  and  cowpeas  experiments 184 

Winter  cover  crops  for  South,  studies 220 

Wire,  fence,  studies.  Roads  Office 629 

Wireless  telegraphy,  use  in  weather  observations 104 

Wisconsin  Indian  Reservation,  work.  Forest  Service 286 

soil  survey 345 

Wolves,  depredations,  study  by  Forest  Service 76, 280 

preventive  measures,  work.  Biological  Survey 401 

Wood  chemistry,  study.  Forest  Service 300 

preservatives,  study,  Forest  Service 298 

stains  study,  Mississippi  Valley  Laboratory 260 

Woodlots,  working  plans.  Forest  Service 284 

Wyoming,  national  forest  reserves,  area,  changes , 276 

Yautias,  introduction  as  wet-lands  crop 250 

Zappone,  a.,  report  as  Chief,  Division  of  Accounts  and  Disbursements 419 

Zebra  hybrid,  breeding 158 

Zoology  Division,  Bureau  Animal  Industry,  miscellaneous  work 155 
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